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Yarway Impulse Steam Traps get equipment 
hot and into production faster. Extra profits! 

Then they keep it continuously at peak operat- 
ing temperatures for maximum production 
More extra profits! 

What's the reason for Aotter, sooner? Just this. 
When steam is turned on, Yarways open wide, 
discharging the air and condensate m a hurry 
—closing only when steam arrives. Then, when 
operating temperature has been quickly 
reached, the little valve (only moving part) 
literally floats on the load discharging heat- 
retarding condensate as soon as it forms 
instead of waiting for quantities to accumu- 
late. Thus equipment is held at peak operat- 
ing efthcrency. 

Other economical features of Yarway traps— 
minimum maintenance, easy installation, low 
initial cost 

More than 600,000 Yarways have already 
been installed. Sold by distributors through. 
out the world 

a Yarway today... standardize on 
Yarways tomorrow 


YARNALL-WARING COMPANY 
128 MERMAID AVENUE, PHILA. 18, PA. 


Yerway Impulse 
Steam Trep with 
new stoiniess steel 
body. 


Nest of Yarwaoy trops installed with Yarwoy 
Strainers on cloth dryer. Note small spoce 
required. 
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for Refining, Natural and Petro- 
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VOLUME 29, No. 8 
Coahuila 


Oil Industry Makes E@urti Use of Its Capital Setup 
A study is presented of the of oil companies. 


Maintenance and Repair of Refi aur G Control V. 
Contral valoes, since they task of vitel in process plant 
deserve regular manienance attention. 

. Portmey and ©, 


ne Mixture Is Purified, Sweetened, and Dehydrated 
Operation 


» Continuous 
ropane, sometimes discarded inte renidue streams im refinerces, often finds 
profitable market that justifies jor efficient recovery apperates. 


Reduced-Scale Methods for Micro and Semimicro 


Organic and Inorganic Analysis, Part I 

weed scale analytical metheds find good application in petroleum vasepreh 
laboratories in cases where samples are inherently too limited in amount 
microanalysis, ov where other ¢ edurve: are to tedious or 
quire very special sample preparation, or highly ipecialined 


techni 
D, Parke and Leals Lykhen 


Equipment Stresses Imposed 
(Ccoperation between equip by Pip piping desiquers can achieve 


Bubble Tray Design and Layout, Par: I 
Sufhcient information u presented in @ two-part series to allow engine 
specialists in this field to design satisfactory bubble trays or to ¢ 
operating ia 

James A. Davies 


Catalytic Cracking, Part Ul. 
Moving bed cracking waits as contrasted to bed 


Refinery LPG Unit Steam Vv Refrigeration 
Relrigerohon is use in the recovery and 


High-Pressure Hydrogenation of Carbonaceous Matter, 

Part VIL. The Process 

A discussion of the overall process facilities required in action unth hydre- 
gr nation is given both im terms of steel, equipment, dollar: investment. 
Ale are data on the cost of products. 

Sherwood 


Difficult Waste Problem Solved 

tralizaty caustic waste ts 

'M. Brown and Soma —” 


Bakersfield Refinery Modernized and 
Principal process details of a newly rebuilt refinery. 


Sour Gas—New Plant > 
Caustic, and Copper Ch 
Plant for ry recovery of liqud from can 


capacity of 50 million cube feet per day and has been lenigned so as to = 
“<panrion to 100 million capacity with reasonable ease 


for Orifice C 
Flowmeter calculations are often tediows ond time « 
presented here are intended to speed this wor 
Themas H. Arnold 


Solvent Lubricating Oil Plant Goes on Stream at Lima, Ohio. . 


Refinery and Other Plant Construction 
How to Do h 


The Month in the Industry 
The Of] Man's Calendar... 


Seience and Tech Abstracts 
Comptied by Dr. Leelie and Dr. Contes 


of United St P. P 
Digest o 4 ates Patents Pertaining to Petroleum 


a 
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ers mot 
treating plants 
ydration, 
onsuming. The nomographs 
Refiner Authors and Other Personalities...................132 
id 
New Equipment, Manufacturers’ Literature.................183 


CONTROL VALVES 


Mason-Neilan is building a new line of 
control valves including heretofore un- 
obtainable refinements in design and 
manufacture which demonstrate again 
the continuing leadership of Mason- 
Neilan experience and know-how in this 


important field. 


The valves are more compact; are 
highly responsive to very small changes 


in diaphragm pressure; are built through- 


out for greater than usual strength. Other 
features are designed to provide even 
greater usefulness — better-than-ever 
control. Moreover — of special impor- 
tance to all users — precision tools and 
manufacturing methods insure exact 


reproducibility of essential parts. 


For details of design and construction, 
watch these pages in future issues — for 


specification data write for bulletin. 


MASON-NEILAN REGULATOR CO. 


1182 ADAMS STREET, BOSTON 24, MASS., U.S.A. 


Sales Offices or Distributors in the Following Cities: New York + Syracuse + Chicago 
St. Louis Tulsa Philadelphia « Houston + Pittsburgh Atlanta « Cleweland Cincinnati 
Detroit + San Francisco + Salt Lake City + El Paso + Boise « Albuquerque + Charlotte, N.C. 


Los Angeles Denver 


Mason-Neilan Regulator Co., Led., Montreal and Toronto 


Visit the Fifth National Instrument Exhibit at Memorial Auditorium in Buffalo, Sept. 18-22, 1950. 
See our display in Booths Nos. 418, 420 and 422. 


4 
4 : | ni a 0 md 
eee eee 
rE 
uf 4 * a 
“ae 
1. 
— 
é 
Was 
are: 


Are you getting the most tube for 
your dollar? Ask the experts! 


This month Timken reports oa 


SICROMO 3 


igh de} surface stability under izing con- 
oxidation resistance and 
good corrosion resistance. For use in cracking furnaces, 
heat exchangers, bot oil lines, superbeaters, and os 
forgings aud other parts exposed to oxidation or 


corresson. 


ONE OF 23 TIMKEN HIGH TEMPERATURE STEELS ; 
Carbon Sicromo 2 Sicromo $5 
Carbon-Mo. Sicromo 2% Sicromo 

: 24% Cr.-1% Mo, Sicromo - 
Sicromo 9M 45-15° 
18-8 Stainless 16-25-6 


Silmo Sicromo 5 
DM 4-6% Cr.-Mo. 


2% Cr-Mo. 46% Cr.-Mo.-Ti. 18-8 


* Available as seamless tubing on an experimental basis only. 


company to test bigh temperature steels, starting im 1928. Stress 


Many high temperature steels will solve your heat, 
pressure, corrosion and oxidation problems. But only 
one will give you maximum tebe life per dollar—the 
best life over cost ratio. 


For help in picking the right analysis for your needs 
call in the metallurgists of the Timken Company—the 
recognized authorities in high temperature steels. Our 
metallurgists have more than 20 years of experience 
and research to draw upon. And they have a wide 
range of analyses—234 in all—to choose from. You 
can be sure of uniform high quality because Timken 


closely controls quality from melt shop through final 
tube inspection. 


To get the “most tube for your dollar” ask the ex- 
perts! Write The Timken Roller Bearing Company, 
Canton 6, Ohio. Cable address: “*TIMROSCO”. 


rupture test (see below) was invented by metallurgists at Timken 


allow stee 


hot rolled and cold finished alloy 
hore @ complete range 


ven, graphitic and standard tool 


and a seam/'era steel tubing 


Petr m Ketiner—l ol, 20, Ni 
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“You rarely 
have to repair 
this 
steam trap 
mechanism” 


YOU SAVE TIME AND MONEY 


HE Armstrong hardened chrome steel valve 

opens wide and closes tight — with a snap! 
This eliminates throttling and consequent wire 
drawing. The Armstrong free-floating lever 
mechanism is almost frictionless. The bucket and 
valve lever assembly are 18-8 corrosion resistant 
stainless steel. The mechanisms of Armstrong 
steam traps for low and medium pressures are 
identical in materials and workmanship to those 
used in Armstrong traps for pressures to 1500 
psi, 900 F. 

There is nothing in an Armstrong trap to 
bind, stick, collapse or leak. Now is the time to 
quit working for your steam traps and buy the 
traps that will work for you. Call your nearby 
Armstrong representative today. 


ARMSTRONG MACHINE WORKS 
852 Maple S$t., Three Rivers, Mich. 


THE 36-PAGE ARMSTRONG 

STEAM TRAP BOOK contains 

complete data on the design, op- 

steam 

for your free copy. 


RAPS 
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Bubble Cap Towers of Alcoa Aluminum 
are now handling these chemical 


Ordinarily it would take two cranes to lift this 
oxygen plant bubblefcap tower into position. 
But this is no ordinary tower. Made of Alcoa Staved Steves Nitrogen 


Aluminum, it weighs half as much as towers of Coke Oven Gases = Naphthalene Liquid Air 
Hydrocyanic Acids Solvent Nophtho Acetone 


heavy metals. .. handles far easier in fabrication, 
- : Aluminum bubble caps ore also used in many petroleum 
shipment and installation. applications. 
Also Alcoa Aluminum gets stronger and tougher For more information, mail the coupon below 
as temperatures drop. It costs 25 to 50% less than to: ALUMINUM COMPANY OF AMERICA, 1476H 


other materials suitable for sub-zero processing. Gulf Building, Pittsburgh 19, Pennsylvania 


Gentlemen 
Please send more information on alum m properties and 
applications for sub-zero process equipment 


Nome 
Tithe 
Company 
Address 


City 


ta 
THIS 
should give your \ 
Stote 
6 Petrolcowm ner lol 29, No.8 


CONTROLS MARINE FOULING AT GENERATING STATION 


LOOK AT THESE RESULTS 


It all began when a New England generating station sent down 
a diver for a routine inspection of the large, concrete, circulat- 
ing-water, intake tunnel located approximately 13 feet below 
the harbor’s surface. The diver discovered this intake was lined 
with unusually heavy growths of common mussel (Mytilus), 
sea moss (Tubularia), and sea anemone (Metridia). 


These were expensive visitors. First, mussel accumulation 
created poor vacuum as the mussels lodged in condenser tubes 
and aggravated slime and silt formation. Then, as the mass 
increased in quantity, it became necessary to clean the intake 
tunnel every year to remove up to a maximum of 331 tons of 
mussels — a time consuming process that cost thousands of dol- 
lars in labor and equipment outage. 


To combat these conditions a long and thorough study was 

J, Before chlorination — mussels cover wall to mode of marine fouling. Ae a result it was decided to use inter- 
depth of 3”. mittent chlorination applied by Wallace & Tiernan Chlorinators. 
First to fall under this attack were the sea moss and the sea 

anemone. The tougher mussels however, still remained as 


numerous as ever. 


In an all out effort to get rid of these trouble makers, continu- 
ous chlorination at heavier residuals was started. This treat- 
ment turned the trick and the mussels were reduced to such a 
low level that yearly cleaning has not been required. 


These results saved the New England company thousands of 
dollars annually by eliminating intake tunnel cleaning, reduc- 
ing condenser outages, and producing a higher vacuum with a 
resultant saving in fuel. 


Perhaps your problem is one of slime or fouling due to some 

other marine organism. In any event, if biological fouling is 

2, After chlorination — note bare wall. costing you money through lowered cooling water efficiency 
it’s a safe bet that chlorination can help. 


See your nearest Wallace & Tiernan Representative now for all 


ee. WALLACE & TIERNAN 


* 


3. annually from in- INE AND CHEMIC CONTROL € 
ee Belleville 9, New Jersey * Represented in Principal 
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New Immersion Electrode 
Assembly uses sampling 
line. 


New lightwe! ht Flow Elec- 
trode Assembly for sam- 
pling line measurements 


Two families of controllers 
for pH applications. 


Controllability Analysis 
form tor engineering date 


SSE LON ABOUT pr CONTROL 


Ww th brand-new jevelopments in oH equipment plus 
26 years experience in pH instrumentation L&N now 
has new answers to severe imoortant type: of indu trial 
pH problem Furthermore. & unique, time saving 
“Controllability Analysis” service quickly and a curately 
points to the control system which will solve the pecific 
problem 


, Jevelopments in equipment cover both the elec- 
trodes which sense changes 'n the oH, and the hou ings 
or assemblies which hold the e ectrodes. 


E. tirely waterproof 


new electrode It makes them ideal for humid of wet 
locations, since they are fully immune to electrical leak 


construction is featured in the 


age as well as to penetration by process liquids. 


Ove >f the new assemotie is an immersior -type unit 
tors. etc. it can ever be totally 
operate 
which ? rmerly required * w-type unit n such case 
t eliminates both the tallatio 
of sampling line. pump snd accessories It is 
light, corros on-resistant astic. 


Te other new electrode assembly feature 
tence and stability where flow-type unit must be used. 
Made of plastic. 't! light mall, easy to install and thor 
oughly def endable. Where £ lastic might not suit, we of 
course continue to supply 4% emblies of cast iron and/or 
Pyrex brand glass 


7 wo fami e re rar ra olin 1S uments 


sre now available é ate reliable 
Micromax and the newer © dependable 
Speedomax continucy nce | Both are 


svailable with either actuated control 


to oper ste int ynk 


submerged if necessé in many places 


and the maintenance 


made of 


onven- 


tems 
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a Brown Renote Indexet affords a positive way to a new high in sensitivity and 
aceuracy of control action... meeting the unusual demands of many ty pes of advanced 
process equipment. 


Typical is its application to the control of the drying chamber in a spray drying unit 
for distillers sdlthien. Here, the outlet temperature controller sets the index of the 
secondary instrument, whose thermocouple is inserted in the inlet air duct. The 
secondary instrument actuates a control valve on the oil flow to the furnace. 


With the use of these controllers interconnected by means of the Remote Indexet, the 
inlet temperature controller compensates for the undesirable process characteristics of 
heat transfer in the furnace while the outlet temperature controller compensates for 
the process characteristics of the drying chamber, 


The result is super-sensitive cascade control, with rapid response to variations in 
operating conditions. 


For full particulars on the use of the Remote Indexet for your particular process, call 
in your local Honeywell engineer . . . he is as near as your phone. 


Recutator Co., Industrial Division, 4498 Wayne Ave., 
Philadelphia 44, Pa. Offices in more than 80 principal cities of the United States, 
Canada and throughout the world. 


Honeywell 
«BROWN INSTRUMENTS 


FOR THE PETROLEUM INDUSTRY 
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Avoid 


When you buy a valve, ask yourself these two ques- 
tions. First, will it operate satisfactorily in the service 
in which it is to be used? Second, and of most impor- 
tance, how much maintenance will it require? Be 
cause, every time maintenance becomes necessary, 
there’s a two-fold cost. One, the cost of labor —amd 
possibly parts to put it back in working order. Two, 
the loss of production farther down the line. 


And, because Powell Engineers a/ways have this in 
mind, every valve in the complete Powell Line™* is 
designed and made to avoid, as far as possible. 
“DOWN.-TIME"” for maintenance 


That's why, through the years, Powell Valves have 
been noted for long, trouble-free performance -ever 
under the most exacting service conditions. 


Fig. 375 — 200-pound 
Bronze Gate Valve 


Screwed ends, union 


Fig. 3033 


Stee! A 
bonnet, wmside screw 


stem and re 
newable “Powellum 
wear-resesting nickel 
bronze desc 


sted) Class 600-pound 

Pipe Line Service 

wited flanged bonnet 

“ snd 400-90und valves can 
variable with gears 


* The Complete Powell Line includes Globe, Angle, “*Y", Gate, Check, 
Non-return, Relief, and Flush Bottom Tank Valves in Bronze, tron, 
Stee! and a wide range of Corrosion-resistant metals and alloys. 


Ask your nearest Distributor — or write direct 


The WM. POWELL Co., 2525 Spring Grove Ave. 
Swing Check Vaive with flanged ends . ” pring e. Body Bronze Mounted Gate Valve 
and bolted cap. Disc has ample H with flanged ends, bolted flanged 


Now through the valve boty DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES tapered solid wedge 


| 
a 

it 

ih 

in 
POWELL VALVES 
10 Petroleum Refinery 


Here's one insulation 
that will save you money 


EAGLE-PICHER SUPER "66" 
INSULATING CEMENT 


Super “66” is all-purpose, rust-inhibitive, 
extremely adhesive insulating cement. 
“Springy ball’’ pellets don't collapse after 
application . . . give great coverage, retain 
their thermal efficiency. 100 Ibs. covers 
65 sq. ft.—1 inch thick! Easily applied with 
trowel, over flat and irregular surfaces. 
Efficient for temperatures up to 1800°F. 
Reclaimable when used on equipment 
whose temperatures do not exceed 1200°F.! 
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show you the proper insulation to get maximum heat 
and power from each fuel doliar expended. 


An Eagle-Picher Industrial Insulation distributor or 
representative can help you reduce operating expenses 
because he has available a wide line of insulation 
products — for high and low temperatures — 

scientifically designed for maximum thermal efficiency, 
and practical application. Why not let him give you more 
information about some of the products listed here? 


These Eagle-Picher products can save you money... power... time 
Insulating Felts Supertemp Blocks + Blankets 

Loose Wool « Pipe Covering Stalastic Insulseal insuistic 
Swetchek « Finishing Cements « Insulating Cements 
Fireproofing Cement + Diatomaceous Earth Blocks 


EACLE 


THE EAGLE-PICHER COMPANY 


General Offices: Cincinnati (1), Ohio 


Insulation products of efficient mineral wool — for a full range 
of high and low temperatures. Technical data on request. PAEWMER 


Since 1843 
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What's the trend 


electrification ? 
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As thie one-line diagram shows, the heart of @ secondary sele.- Ing Mo: © Unita, either single-ended of double-ended (as shown in 
tive system is a double-ended unit whstetion or pelr of single white) \eithout requiring new secondary switchgear on @xisting units. 
n ended unit whbstotions with a normally open tie circull breaker The nevtral of the 480-volt system may be grounded for greater 


; between them. Mote how easily the system is exponded by odd- service continuity, increased safety, and lower-cost operation. 
“ 
P WHEN YOU COME TO GENERAL ELECTRIC you 
eed get far more than the finest in electrical equip- 
Here Ss what you n ment. A General Electric application engineer, 


familiar with refinery practices, is at your dis- 


lo modernize posal. If desired, he stands ready to assist you 


in co-ordinating all the needed components, engi- 
neering your power distribution into one modern, 


your power system! 


| 
13.2 or 436 ky 
ous 
BREAKER 
ees ij 
| 
12 Petroleum Retimer | \ 


selective 


distribution systems 


WITH UNIT SUBSTATIONS 


—to protect continuity 


of service at minimum cost 


What’s behind the growing refinery practice of 
distributing power through secondary selective 
systems? Primarily it’s recognition of the fact 
that for most plants it provides a simple, low- 
cost way to safeguard service continuity for 
operations requiring uninterrupted production. 

This method utilizes a normally-open tie cir- 
cuit breaker between the secondaries of two trans- 
formers in a double-ended unit substation. The 
tie provides an alternate source of power for 
secondary circuits if either transformer becomes 
de-energized by a fault in the primary circuit. 


TO HELP CUT YOUR POWER DISTRIBUTION COSTS. . 
seeing the “More Power to America” 
film “Modern Industrial Power Distribution. 


In effect, it enables one ‘partner’? when neces- 
sary to carry the essential load. 

Simplicity is another advantage of this system. 
Operating personnel need no special training to 
operate and maintain the equipment contained 
in a double-ended unit substation -chiefly trans- 
formers and manually-operated drawout air 
circuit breakers. 

Moreover, expansion is easy and economical. 
Single-ended or double-ended substations can be 
added at will. Since no added interrupting duty is 
imposed, no new secondary switchgear is needed 
on existing units. Full data is contained in Bul- 
letin GET-1438, ‘‘Secondary Networks for 
Industrial Plants.’’ Send for your copy today. 
Apparatus Dept., General Electric Company, 
Schenectady 5, N. Y. 


- Don't miss 
full color and sound slide 
"It's packed with 


helpful, cost-cutting ideas you can use. Ask your G-E represent- 


ative to arrange a showing for your organization 


G-E double-ended load-center unit substations for non- 
hozerdous creas are compact, factory-assembled “pockages 

Shipped ready to install, they are furnished in flexible combing 
tions of incoming-line and secondory-circuit arrangements with 
transformers from 100 to 2000 kva. 


bd 


For semi-hezardous areas, G-E double-ended load-center unit 
substations hove easily removable air circuit breakers, each in 
Class |, Group D enclosures, plus primory power circuit breaker, a 
standard Pyranol Kk) transformer section, and a secondary bus 
enclosure 


GENERAL ELECTRIC 
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THREE 

REASONS WHY — 
vapors don't 

get by 


THE improved Horton Seal closes the space 
hetween the deck of a Horton Floating Roof 
and the shell of the tank on which the roof is 

: installed. It is one of the best devices ever 
developed for this service because of the com- 
bined effectiveness of the following parts: 


| |. continuous sealing ring The Horton Sealing 
Ring provides better protection against vapor losses 


because it forms a close contact with the inside of 
the tank. Vertical flexures every 22 inches allow the 
ring to expand and contract enough to conform to the - 

side of the tank shell. These fle »s also serve as Abowe: 125-ft. diam. by 56-/t. tank equipped with a Horton 
of the ton Double-Deck Floating Roof at the Texas Pipe Line Compea- 
ny's Midland, Texas, station, It is used to store sour crude oil, 


stiffeners to distribure the radial pressure exerted by 
the pantagraph hangers over the entire height of the 


sealing ring 


keeping evaporation losses low from a relatively small 
area. The fabric is not affected by contact with petroleum 
liquids and vapors, 


2. pantagraph hangers These hangers support the 
sealing ring and apply an outward pressure at each 
flexure. They hold the sealing ring surely but gently 
ayvainst the tank shell so that it maintains a long sliding The Horton Seal is now standard construction on 
contact with the inside of the shell as the roof moves up the three types of Horton Floating Roofs . . . the 
and down in the tank. The pressure exerted by the Double-Deck Floating Roof, the Pontoon Floating 
hangers is just strong enough to insure good contact Roof, and the Pan Floating Roof. Improvements 
but does not cause excessive wear of the sealing ring. like this seal are typical of the benefits you get from 
\. continuous fabric This gastight, weatherproof Hex dealing with = that has been building float- 
ible fabric closes the space between the top of the sealing ing roofs for 27 years. Write our nearest office for 


ring and the deck of the floating roof. Making the space complete details. 
in the 


CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


seal gastight is an effective. economical way of edema egiatered at U. 8. Patent OF 


Atiente } 2146 Heoley Building Detrort 26 1520 Lotevette Building Philadelphia 3 1608-1700 Walnut Street Building 

Birmingham | 1548 North Fiftieth Street Mavono 402 Abreu Building Salt Loke City 4 S31 West 17th South Street 

Boston 10 1030-201 Devonshire Street Houston 2 2126 Netronal Standard Building Sen Francisco 4 1551—200 Bush Street 

Chicoge 4 2463 McCormick Buriding Leos Angeles 17 1534 General Petroleum Buriding Seottle | 1331 Henry Building 

Cleveland 15 2234 Guildhel! Building New York 6 3302-165 Broadway Building Tulse 3 1626 Hunt Building 
REPRESENTATIVES AND LICENSEES 

et Chantiers de le Seine Maritime, Paris France Horton Stee! Works Limited, Fort Erie. Ontario, Conede 

Compagnia Industrie Petroli Rome italy Motherwell Bridge & Engineering Limited Motherwell Scotiond 

Constructions Metelliques de Provence Artes.sur-Rhone France Whessoe Limited. Darlinaton, Eng 


Chicoge Bridge & tron Company Ltd Apertede 1348 Cerecas Comprime N Amsterdem-—O. Netherlands 
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Where safety valves are involved, “safety” must be absolute ! 


In no other valve can you find the extra safe- 
guards incorporated in CONSOLIDATED Safety 
Reliet Valves. The fixed capacity is built in 
—not dependent on the position of multiple 
and adjustable blow-down rings. 

One single adjustment controls blow-down 
without disturbing lift or secondary annular 
orifice areas. 


Under discharge piping stresses, the outside 


CONSOLIDATED 


bevel seat and floating guide prevent leakage. 

CONSOLIDATED Safety Relief Valves are so 
simple in design there are 25% tewer parts 
than in ordinary safety relief valves. Obviously 
maintenance costs are reduced and utmost 
economy is achieved. 

Specifying “CONSOLIDATED” is wiser than 
knowing what was to blame tor the accident 


that needn't happen. Be surv/y sate. 


VALVES 


SAFETY 
RELIEF 


A Product of 


MAXWELL 


MANNING, MAXWELL & MOORE, INC, 


TULSA, OKLAHOMA 


of 


volves 
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Consolidated’ Safety and Relief Valves, ‘American 


Industrial and ‘Microsen’ Electrical Instruments, ‘Hancock’ 
Ashcroft’ Gouges. Builders of "Shaw-Box’ Cranes, ‘Budgit’ and ‘load Lifter’ Hoists, and other lifting specialities. 


; 

There’s no PARTIAL safety : 
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is the pay-off with 
ALCO AIRCOOLERS 


Precision engineering—-tandardized part-—volume 


production—plus correct engineering application 
with proper safety factors—these are the features 
that give you lifetime operating economies with 
) Aleo Aireoolers and make them the best buy for 


your heat exchange dollar. 


Proved by performance on some of the largest air- 


cooled installations in the world. these dependable 


units can help with your problem, particularly if you 


have a poor or inadequate water supply. With Aleo 


CONDENSED SPECIFICATIONS 


Aircoolers such troubles as scale. costly water treat- 
ments and other cooling headaches are eliminated. 


No. 


of tubes Per row— 30 2° 


For more details send for the free Aleo Aireooler 
No. of bundles per unison, 


Staggered Pitch 


Catalog. or see your nearest Aleo Sales Engineer at 
Fans—Two three—5 #1, o, 6h 


Chicago. Cleveland. Houston. Kansas City. Los An- Drive—p 
' ‘rect Electric Motor 
V-be! 
geles. New York or Tulsa. Plants at Dunkirk, N.Y. Con be furnished on request i 


Face Areg 135 sq. f+, 


and Beaumont. Texas. 


ONLY ALCO HAS THE BIG 5 
tow cost 
2 Flexible Design 


3 Efficient Performance 
4 Easy Maintenance 


5 Quick Installation 


In step with tomorrow—Aico Aincootrrs, Heat Exchangers, Evaporators, Feedwater Heaters, Pressure Vessels, Pipe 
Vol. 29, Ne 
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| ONE Aire OOLER FROM THE ALCO LINE : 
A, 
Air, oolers like these shown in large 
asoline plang are used in hundreds of instal. 
lations for cooling hecketwater. £48. onging 
lube-oils, Papers, ete. 
> | 
Alco 
| 
Praducts Division 


these men are at home ‘round the world page ' 
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The Lummus construction superintendent and field engineer averages a twelve-year 
record of refinery building, literally —“everywhere under the sun.” In addition, he 
has seen service at chemical plants and other heavy construction both in this coun- 


try and abroad. 


In a period of rapid progress, he has contributed to new techniques: the pre- 
assembly of pipe and equipment before erection, the raising of heavy vessels to 
greater heights and the providing of means to facilitate future maintenance and 
“turn around.” Refinements in the scheduling of the erecting sequence are an out- 


growth of his experience. 


Behind Lummus’ “ahead of time” deliveries stands the Construction Man. 
Because he has learned to anticipate the problems of remote location, emergen- 
cies seldom arise. But the records show that his decisions, made on-the-spot to meet 


the unexpected, reveal sound judgement and a steady hand. The low labor turn- 


over, reflecting the high morale of his crews, both American and native, is evidence 


of his human as well as his technical understanding. 


During the war he constructed, in record-breaking time, ordnance plants, high 


octane gasoline plants and plants that produced the raw materials for synthetic 


rubber. Today, the Lummus Construction Man is combining time savings with dollar 


savings in new projects throughout the world. 


THE LUMMUS COMPANY 
385 Madison Avenue, New York 17, N. Y. 


LUMMUS 


CHICAGO 600 South Michigon Avenue, Chicago 5, 
HOUSTON Mellie Experson Bidg Houston 2, Texas 
The Lummus Company, Utd. 525 Oxford $1, London, W-1 England 


Seciete Francanse des Techniques Lummvus 
39 Rue Combon, Poris ler, France 


Componia Anonime Venerolane Lummus — Edificio Los Grodllas 
Esquire Los Gredilies, Coracas, Venetvelo 


This new eighty page book describes the latest 
process developments in petroleum refining. 


Detailed descriptions and flow charts of more than thirty 


refinery processes are featured. Photographic techniques are b 


employed to assist you to visualize units. Send for your copy —today. 


in! 
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MORE ECONOMIES 


with ‘PSC’ Alloy Bubble Caps 


Bubble caps made of the one alloy that best 
meets the coking and corrosion problems in 
your fractionating towers would, obviously, 
mean fewer cleanouts and less “down” time. 
The Pressed Steel Co. enables you to make 
such a selection, because we fabricate from 
the complete list of alloys. Records of PSC 
installations show that the resulting increase 
of “on-stream” hours often results in sub- 
stantial long-run economies. In addition to 
being “alloy-right", PSC bubble caps benefit 
from our almost quarter-century of exper- 
ience in fabricating welded-alloy refinery 
equipment and tubing. 


Over 200 STANDARD STYLES of 
Caps and Risers, without Die Cost 

With the dies on hand, we not only make 

prompt delivery but also save many custom- 


ers the cost of dies. Special caps 
promptly designed. Send blue prints 


of WILKES-BARRE, 


New LE JONS ASSEMBLY Sauces 7 Ways 


Offering unprecedented simplicity, this 
new method of bubble cap assembly features: 
Faster assembly--no bolts or nuts, just ham- 
mer in wedges. Automatic alignment of caps. 
Tighter assembly. Stronger trays. Eliminates 
costly flaring or welding of 
risers. Less maintenance. Ease 
of cleanout or replacement. 


Send for 
BUBBLE CAP BULLETIN 21 


The | 
data 


tray assembly, BUL 
LeJons assembly. 


PRESSED STEEL COMPANY | 


PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 


August, 1950-—-A Gulf Publishing Company Publication 


vy OFFICES IN PRINCIPAL CITIES ~~ 


: 

i 
i 
' 
q 
rif 
Mpilation of engi 
gGinee 
methods of Ing 4 
describes N 
3 
MT" ) | 
ALLOY RIGH! _ 
ALL 
| = 
7 


USE CHAPMAN Wiking Dis CHECK VALVES 


You get truly cushioned closing with these tlting-disc 
check valves. There's no slamming. Instead, the disc rides 
smoothly on the flow, opens easily, closes quickly and 
quietly. Because of this effortless action, power costs are 
lower (when used on pump discharge lines) . . . mainte- 
nance costs are lower . . . operating expenses are saved in 
a dozen ways 

Available in either iron or steel. Write for bulletin with 
complete information 


The Chapman Valve Mfg. Co. 


INDIAN ORCHARD, MASS. 


/ Af 
5 
' 


} 
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Cross-section of the Chapman Tilang Disc 
Check Valve illustrating the way that the 
balanced disc is supported on the pivot, 
with arrows showing the travel of the disc 
A feature of the design ts that the dist seat 
lifts away from the body seat when opening, 
and drops into contact when closing, with 


no shding of wearing of the seats 
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A. P. GREEN ai 
KS-4_ 


for Regenerator Lining 


The of this huge 
Esso Standard Oil Company 
cat-cracking unit is lined with 
A. P. Green SK-7 and KS-4. 
ht hos been giving excellent 
service. 


Esso Standard Oil Company, Linden, New Jersey, 
aad is one of the leaders in the petroleum industry who use 


ottached to studs preparatory to shooting A. P. Green SK-7 and KS-4 for lining regenerators in 
KAST-SET KS-4, 


cat-cracking units. The contour of cat-cracker regenerators 


lends itself to the use of these specially designed and 


engineered gun-applicable refractory castables. 


CASTABLE No. 20 SK-7 is a lightweight insulating 
castable recommended for a service temperature of 1800° F. 
KAST-SET KS-4 is a castable refractory with a top service 


completed lining with the KAST-SET KS-4 . , : ~Res 
_Gpplied over the CASTABLE No. 20 SK-7. temperature of 2750 F. Both were designed specifically 


for gun application in the Petro-Chemical industry. 


CHECK THESE 


OF SK-7 and KS-4 For detailed information concerning these costable refractories, 
1. Cuts installation time ond 3 write the Engineering Department of the A. P. Green Fire Brick 
labor costs A Company — or call your local A. P. Green Distributor. 


2. Construction costs held to 
minimum 


INDUSTRIES 


our YEAR SERVING THE WORLD'S 


A. P. GREEN FIRE BRICK COMPANY 


Mexico, Missouri, U.S. A. 
in Conede 


A. P. GREEN FIRE BRICK COMPANY, LTD. 
Terente 15, Onteri 


40TH 


3. Rebound loss reduced 
4. Adoptable to a variety of 
instolictions 


~ > G 
REFRACTORY 
PRODUCTS 


5S. Results in linings with 
belanced characteristics of 
powed 


DISTRIBUTORS IN THE PRINCIPAL CITIES OF THE WORLD 
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Note sturdy construction. The 
arrow in photo below points to one 
of the steel reinforcing rings. 


GARLOCK RUBBER EXPANSION JOINTS 


resist cracking and corrosion — 
and do not take a permanent set 


Garvock Rusper Exeanston Joints hold up under 
repeated flexing caused by expansion, contraction 
and vibration of the pipe line, because they are con- 
structed of high grade rubber which is combined 
with plies of sturdy cotton duck and reinforced with 
steel wire or rings. Where oil resistance is necessary, 
neoprene joints are available. 

For all pipe sizes from 2” to 72”, including tapered 
joints. Specify No. 204 for Pressure; 205 for Vacuum; 
206 for Pressure and Vacuum. Write for descriptive 
folder. 

THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


Houston, Tex 
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4 be GIRDLER GIRBOTOL PROCESS, long famous for purifying gaseous 


hydrocarbon mixtures, is now recognized everywhere as the most 

effective method of purifying certain liquid hydrocarbons 

The modern GiRBOTOL plant shown above does both 

The liquid phase section of this plant is designed to handle 800 
barrels per day of liquid hydrocarbons having a hydrogen sulphide 
content of 1000 grains per 100 equivalent scr. The purified outlet 
hydrocarbon contains noc more than 5 grains of hydrogen sulphide 
per 100 equivalent SCF 

The gas phase section is designed to purify 900,000 scr per day of 
refinery gas having 4400 grains of hydrogen sulphide per 100 scr and 
1.0% of carbon dioxide. The outlet hydrogen sulphide content is not 
more than 5 grains per 100 SCF and practically zero carbon dioxide 

Find out how Girdler can help you in problems involving the 


manufacture, purification, separation or utilization of process gases 
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Double-duty 
Girbotol plant 
purifies both 


Liquid and 


hydrocarbons 


Works speak louder 


than words 


LOUISVILLE 1, KENTUCKY 


DISTRICT OFFICES: 150 Broadway, New York City 7 
2612 Russ Bidg., San Francisco 4 
311 Tulomea Bidg., Tulsa 3 
DESIGNERS, ENGINEERS AND CONSTRUCTORS 


Wee 
‘ 
Bie 
ey 
“4 
4 
GAS PROCESSES DIVISION 
THE CORPORATION 


Here's an entirely new approach for the prevention of corrosion, 


pitting and scale in cooling water systems. ‘The dianodic 

method was developed in the research laboratory and proved in 
the field. Amazing results are obtainable— Freedom from 

Seale, Protection against Corrosion, and ation oF Prrrine 
AND TUBERCULATION, 


Basically. the dianodie method consists in employing a combination 
of two anodic inhibitors in such a manner as to produce results 
superior to either inhibitor singly —even in high concentrations. 
With the proper use of conventional inhibitors it is possible 
to obtain good overall corrosion protection, but localized corrosion 
may continue to occur in the form of pitting. In these areas 
of concentrated attack, corrosion may be accelerated so that 
metal failure is almost as rapid as without any corrosion inhibitor, 
The new dianodic method gives equal or better protection 
from the standpoint of general corrosion and ELiwiy eres 


Pirtive «xp TUBERCULATION. 


W. D. BETZ, Gillingham & Worth Sts.. Philadelphia 24, Pa. 
In Canada: BETZ Laboratories. Limited, Montreal L. 


Here are results that water treatment engineers 


have sought for \ ears. May we send vou complete 


complete report 
on the Dianodu technical data’? No obligation. of course. 


Method of cooling 


touter treatment. Ish 
for Technical Paper 
No. 120. 


BONER WATER CONDITIONING * COOLING WATER CONDITIONING INDUSTRIAL WASTE TREATMENT 
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These Brick Have 
Quick Temperature 
“Reflexes 


Low heat storage and conductivity! That's the 
reason B&W Insulating Firebrick heat or cool 
fast. This quick temperature reflex provides pre- 
cision control in chemical and petroleum fur- 
naces. Processes can be started — or stopped — 
quickly. Also important — when furnaces are 
shut down, there is no long delay before they can 
be entered for inspection. 


Views of Alcorn Combustion Co. crude heater for 
Continental Oil Co., Ponca City, Oklahoma. 


SAVE MONEY 
3 Other Ways, Too 


LOW INSTALLATION COSTS 
B&W Insulating Firebrick are light, simple to 
install. They can be cut, drilled or shaped on 
the jcb with ordinary woodworking tools. 


NO EXPENSIVE ALLOYS 
These high-insulating brick can be supported 
by ordinary carbon steel hangers . . . don’t 
require expensive, heat-resisting alloys. 


STAYING POWER 

B&W Insulating Firebrick withstand severe 
service for years .. . keep maintenance costs 
to a minimum. 


WILCOX 


TNE GABCOCK & WILCOX CO. 
RAC TORIES VISIOn 

woens: AUGUSTA, Ga. 


See how these economies add up in your plant. 
Talk to your B&W Representative. He'll 
gladly give you facts and figures on money- 
saving B&W Refractories. 


& W REFRACTORIES PRODUCTS—8 & W 80 Firebrick * 8 & W Junior Firebrick & W 80 Glass Tonk Blocks & W insulating Fire- 
brick + B & W Refractory Castables, Plastics and Mortars * OTHER 8 & W PRODUCTS— Stationary & Marine Boilers and Component Equip. 
ment... Chemical Recovery Units... Seamless & Welded Tubes... Pulverizers . Fuel Burning Equipment... Prassure Vessels. . . Alloy Castings. — 
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TANK ERECTION © TANK REPAIRING * 
TANK DISMANTLING * TANK MOVING IN. 
DUSTRIAL PIPING * TANK FABRICATION « 
PIPING FABRICATION * COMPLETE CON. 
STRUCTION FACILITIES 7 


id 


On this job at a Tulsa, Oklahoma, refinery . . . as well as 
on every Ellerbee Brothers job . . . key supervisory personnel 
was always available to give personal supervision of every 
detail. Thus, Ellerbee Brothers jobs are never held up for a 
decision from the home office! Decisions are made on the 
job by members of the Ellerbee Brothers organization . . . 
many with more than 20 years’ experience in tank erection. 
We will appreciate an inquiry on your tank erection needs. 
Write today for the Ellerbee Brothers brochure. 


Personal Supervision 
adds the finishing touch 


to every 
Ellerbee job 


| 
3 HUT AnD, 


_ AUTOMATIC CONTROL 


ENGINEERED DESIGN BY 


EQUIPMENT 


FAM 


Gy) 
FIRST 
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Hammel-Dahi Packless Diaphragm Control Valve, with Stainless Steel 
Bellows Seal, has had four years of continuous service without a failure. 


This type is suitable wherever 18-8 Stainless Steel is used and has the following advantages: 


1. 


This Valve is a MUST for toxic fluids, 
where leakage would be dangerous to 
plant personnel or property. 


. For extremely valuable fluids, where 


leakage means reduced profits. 


. Eliminates any possibility of leakage on 


vacuum applications. 


. Can be applied on all Control Valves 


from smallest to largest sizes. 


5. 
6. 
7. 


The Bellows Seal is rated at 500 PSI, 
750° F. 

May %e used on air-to-close or air-to- 
open Valves. 

*Exclusive hexagonal valve stem guid- 
ing prevents twisting or damage to 
Bellows on assembly. 

Suitable for any type valve plug and 
any type Globe or Barstock Valve, 


*Patent Pending. 


Let «aa helfe solue your Control Value problem 
HAMMEL-DAHL COMPANY 


243 RICHMOND STREET, PROVIDENCE 3, R. 


BOSTON 


fugu sf, 1950 


CINCINNATI 


A Gulf Publishing Company Publication 


ys 

at 

| 

t 

= 

- 
- 

rie 

; 

f / ¢ 

4 

8. 

DUSTON KINGSPORT, TENN LOS ANGELES NEW YORK PITTSBURGH SAN FRANCISCO 

SEATTLE ST. SYRACUSE TOLEDO. WILMINGTON, DEL 

In Canada, Railway & Power Engineering Corporation, Ltd i 

25 


The Ljungstrom operates on 


the continuous regenerative 
counterflow principle. The 
heat transfer surfaces in the 
rotor act as heat accumulators. 
As the rotor revolves the heat 
is transferred from the waste 


gases to the incoming cold air. 


THE AIR PREHEATER 


60 East 42nd Street, New York 17, N. Y. 


CORPORATION 


this preheater 
cutting fuel costs 
in hundreds 

of plants 


. 


The Ljungstrom air preheater has proved its value in industrial 
and utility plants throughout the country. That is why every year 
a constantly increasing percentage of the installed boiler capacity 
is equipped with Ljungstrom air preheaters. 


Your fuel costs will be lower too, when your boiler is equipped 
with the Ljungstrom air preheater. The regenerative design of the 
Ljungstrom permits reliable operation at low exit gas tempera- 
tures. This assures the greatest possible heat recovery . . . reduces 
the amount of fuel required. 


If you are planning a new installation, or expanding your present 
one, our engineers will welcome the opportunity to show you how 
the Ljungstrom can raise the overall efficiency of your plant. 
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SPECIFIED 


for Record Pipe Line! 


_ of Allis-Chalmers pumps 

and motors will play an important 
role in operation of the Transcontinen- 
tal Gas Pipe Line from Brownsville, 
Texas, to New York City! 

Fish Engineering Corp., Houston, 
Texas, general contractors for the 2200 
mile pipe line, are using Allis-Chalmers 
pumping units in cold and hot jacket 
water systems and as utility units in 
compressor stations. 

Throughout the petroleum industry 
the demand for high efficiency, low 
maintenance pumps has steadily in- 


Texrope is an Allis-Chalmers trademark. 


TURBINE. 


GENERATORS COMPRES 


creased. To serve this need, Allis- 
Chalmers builds pumping units engi- 
neered for specific applications. Main- 
tenance records over a period of years 
fier this policy saves money and trou- 
le for the purchaser. 

et one guarantee for the opera- 

tion bee efficiency of the complete unit. 


Allis-Chalmers supplies pumps with 
capacities up to 170,000 gpm and pres- 
sures up to 2500 Ibs. Special pumps 
are built for tough applications such as 
highly abrasive and corrosive liquids. 

For information call your nearby A-C 
Sales Office or write for complete-line 
Bulletin 52B6059. A-3077 


ALLIS-CHALMERS, 1062A SO. 70 ST. 
MILV/AUKEE, WIS. 


ALLIS-CHALMERS 


BLOWERS UNIT 


SUBSTATIONS 


MOTORS— TEXROPE CENTRIFUGAL 
DRIVES-CONTROL PUMPS 


. 
ae 
\ 
“Gn 
me 
Power, Electrical, iw 
Processing Equipment 
wt 
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a great name in 


thermometers 


a revolutionary development 


in mercury actuated 


for accuracy: for readability: . 
Mercury actuated Fully Bold Black Numbers Ogg 
Compensated by Invar Compen of scale Reading Dial face can 
sation. Guaranteed Accurate | always be piaced in easiest 


scale division readable position 


for angularity: for interchangeability: 


Can be adjusted to most read Always specify PALMER" Sep 
able position at any angle arable sockets as they are 
desired interchangeable for Dial or 


Industrial type Thermometers 


THERMOMETERS, INC. 

Mice. of Industriel Leberetery. SEND FOR THIS BULLETIN 

Recording and Dial Thermometers For details on the New Palmer Dio! 
Thermometer, please write for 

2515 NORWOOD AVE. CINCINNATI 12, 0. Palmer Bulletin 0-128 


Yo 120 ah’? 
/& 160" | 
Keo PALMER | 
gna 
onal? _ 
con ~~ 
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Maintenance 


@ Where the operating conditions are tough, this 
Republic Upson Alloy Steel Stud is tough, too. It puts 
up stubborn resistance to blistering heat and stamina- 
testing pressures. It is also highly resistant to corrosion. 


This adds up to minimum maintenance—minimum 
down-time—which together drive your productivity 
curve steeply upward. In addition, because of the 


4 


Made from Alloy Steel — from 
the furnaces of Republic, world's 
leading alloy steel producer. 


SS 


«+--+ and UP with PRODUCTIVITY with this stud! 


precision in their making, they turn off as freely as 
they go on. Time is thus saved when it is necessary 
to remove them. 

Increase productivity two ways—(1) Replace every case 
of stud failure with rugged Republic Upson Alloy 
Steel Studs . . . and (2) On new equipment specify 
these studs and assure low maintenance from the start! 


REPUBLIC STEEL CORPORATION 
Bolt & Nut Division « CLEVELAND 13, OHIO 
Export Dept. : Chrysler Building, NewYork 17,N.Y. 


STEEL 


Other Republic Products include Machine, Tank and Carriage Bolts—Lag Screws, Cap Screws and Rivets 
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ALLOY 


OVER 
400 000 BARRELS 


THROUGHPUT 


; Perco Processes, such as Copper Sweetening and 
/ 8 

‘y Cycloversion®, are proving their daily effective- 


\ 


ness in all sizes of refineries and gasoline plancs. 
Basic Perco designs are simple. Construction costs 
are attractively low. High operating efficiencies 
are achieved and maintained with remarkably 
small manpower and instrumentation control. 
Write us for information on how a Perco installa- 
tion will integrate with your facilities to help you 
realize more profit from your daily throughput. 


PERCO DIVISION 


PHILLIPS PETROLEUM COMPANY 


BARTLESVILLE, OKLAHOMA 
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You can get 
these better 
Heat Exchanger Gaskets 


Any Material 


Any Size 
Any Shape 


Yes —vou CAN HAVE Goetze heat exchanger gaskets 
designed to your exact requirements... tailor-made 
from the material you want... precision-made to 
the size and shape you need. 


Each of the three gaskets shown above, for ex- 
ample, is made of a different material: all-metal, 
metal-asbestos, and compressed asbestos sheet. Yet 
each has the common denominator of meticulous 
care in every detail of construction that is the 
birthmark of every custom-crafted Goetze gasket. 


Take the popular double-jacketed metal-asbestos 
type as an example. There are no wrinkles on the 
inside corners...no cracks on the outside corners; 


Johns-Manville 
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Double jacketed 
metal-asbestos 


Non-metallic 
compressed 
asbestos sheet 


lap widths are ample; rib widths are uniform. Above 
all, like every Goetze heat exchanger gasket, it is 
accurately made to close tolerances...can be de- 
pended on to fit and seal perfectly... will stay on 
the job indefinitely without leaks or blowouts. 


Because Goetze has been making gaskets for 
industry’s most complex jobs over the past sixty 
years...we can solve your problem with a better 
heat exchanger gasket that will save you money 
in the long run. For complete details about these 
and other types of Goetze gaskets, write for your 
copy of the new Goetze Gasket Catalog. Address 
Johns-Manville, Box 290, New York 16, N. Y. 


GASKETS 


THERE'S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE. 
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For Top Flight 


Gas Welding 


Choose from AIRCO’S complete line of 
Oxyacetylene Welding Supplies 


Time Proved . . . Job Tested . . . Money Saving 


Available from Local Stocks 


Whether 


vas welding rod, flax, 


That's right! sou use a 
popular Airee 
ot brazing alloy for production or 
Haintenanee operations you're 
certain of top-notch work-—ask any 
one of the thousands of welders whe 
these Vireo acets bene 


swear 


welding supple 


This well-reeounized for 
top performances just happen 

more than thirty years experience 
amd development have gone into the 
outstanding 


manufacture of these 


cas welding 7 


reason 


that produces high quality 


ably -priced items that guarantee a 
job done faster, done better, done 


easier and done at less net cost. 


bor further information about 
oxvacetvlene welding supplies which 
includes a¢ omple te line of rods. fluxes 
and brazing allovs, write vour nearest 
lirco Othee or luthorized Dealer for 


a free copy of Catalog 12 


IRCO 
Houston @ Beaumont 


A Division of Air Reductio 


AIRCO No. 1 ALLOY STEEL 
A Smooth-Flowing, High Ductile Rod 
Insuring Good Control of Molten Pool 


rod (AWS Clas- 
sification GAGO) is 
ideal for 
low carbon and low 


welding 


alloy steels, inehad- 
ing pipe of grades \ 
amd B analysis. Out- 
standing among its many important fea- 
tures is the high ductility in the “as 
welded” condition. Because of its me- 
chanical properties, this rod is desirable 
when undertaking qualification tests like 
those included in The American Stand- 
Code for 
Piping. It is smooth flowing, insuring 


ards Association Pressure 
good control of the molten pool, and, in 
will considerable 


heating without burning. 


addition, withstand 


PHOS COPPER 
A High Standard Copper 
And Phosphorous Brazing Alloy 


It is self-fluxing when used on copper- 
to-copper joints but requires a good low 
melting point flux when brazing brass. 
bronze om other alloys. It is completely 
fluid at approximately 1582°R. at which 
temperature best results are secured and 
is used in the manufacture of electrical. 
refrigeration and air conditioning equip- 
ment. Available in rod and strip form. 


AIRCO MARVEL BRAZING FLUX 

A High Quality Flux That Remains 

Molten And Viscous Over A Wide 
Temperature Range 


It is a uniformly 
high-quality flux for 


MARVEL FLUX use in braze welding 
east iron, malleable 
ee iren, copper and 


steel and for welding brass. bronze and 
copper. Marvel Flay remains molten and 
viscous over a wide te mperature range. 
Its use protects the weld metal from 
oxidation amd eflective ly or Te- 
moves oxides and other foreign matter 
Marvel Flay a general flan for 
the welding shop 


Air REDUCTION MAGNOLIA COMPANY 


n Company, Incorporated 


@ Corpus Christi @ Wichita Falls 


El Paso @ Fort Worth @ San Antonio @ Dallas 


| products 
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| 
| 
Petroleum Refiner—l ol. 29, No. & 


' At least 9 of every 10 barrels of hydroformed naphtha are 
processed in Kellogg-engineered and constructed units! 


Yes! More than 90% of the total world hydroforming 
engineered and constructed! 


capacity ts Kellogg-designed, 


FLLOGG built its first catalytic hydroformer in 1940 
for an American refiner who desired high-octane 
blending products without recourse to TEL 
Its success was quickly overshadowed, however, by the 
advent of the war when the process attained even more 
vital significance as an easy method for producing much- 
needed toluene, with the blending components relegated 
to by-products. Naturally, since the war these units have 
reverted to gasoline production, providing their owners 
with efficient means of staying in the vanguard of the 
octane-improvement race 
Historically, Kellogg developed the catalyst used in 


the Hydroforming process, brought the process itself 
into actuality through a succession of pilot plants, and 
designed and erected all but one of the commercial units 
that were built. 

Flexibility of these units was underlined recently when 
one refiner interested in the petro-chemical market uti- 
lized his equipment (without any mechanical alterations) 
to produce hard-to-get synthetic benzene. 

When considering methods for upgrading naphthas 
or for obtaining certain useful cyclic hydrocarbons 
for sale in the chemicals market, Kellogg's catalytic re- 
forming experience will prove of value to any refiner. 


ACHIEVE NEW STANDARDS 
FOR AUTOMATIC CONTROL 


Kellogg specialists set new stand 
ards tor ease of operation when 
the original hydroformer was built 


ten years ago. Stull standing as one of the first units to 
employ graphic panels, the process also uses master and 
dormant cycle timers for fully automatic control. Each of 
the steps comprising one full cycle registers visually on the 
main panel. Audible signalling equipment, to warn of any 
malfunction, is present, as are push-button controls for 
manual operation. The job is typical of the controls and 
instrumentation which go into Kellogg's designs today 


The M. W. Kellogg Company, (a subsidiary of Pullman Incorporated), New York, Jersey City, Los Angeles, Tulsa, Houston, Toronto, London, Paris anitoee) 
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GRAVER 


WATER CLARIFIER AND SOFTENER 


The above graphs show the uniform results being obtained 
from a GRAVER Reactivator with widely varying flow at an 
installation treating a turbid surface supply. 


Such results are typical of GRAVER Reactivators, for in 
installations throughout the country, these units maintain con- 
stantly higher clarity and quality of effluent through sudden 
or wide changes in flow rate and water consumption. 


Highly efficient upflow clarification and softening is obtained 
due to the following exclusive design features . . . high rate 


sludge recirculation . . . upflow sludge filtration through a it s the same Story 


concentrated zone of accumulated precipitates . . . positive 


continuous sludge removal. DAY AFTER DAY 
Write for catalog describing GRAVER Reactivators in detail, YEAR AFTER YEAR 


and ask for advice on your particular water problem. Specific 
recommendations from the long-experienced GRAVER engi- 
neers and chemists are offered without the slightest obligation. 


216 West 14th Street, New York 11, New York, U.S. A. 
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Order it from CRANE 


ECONOMICAL SMALL STEEL VALVES 
FOR OIL AND OIL VAPOR SERVICES 


As a matter of fact, these rugged, compact 600-Pound Union 
Bonnet Gates are an economical buy in more ways than one. 
First of all, they're moderate in initial cost. And because they are 
Crane Quality in design, construction and materials . . . routine 
maintenance costs are negligible. 

Stuffing box provides liberal packing space to assure a tight 
stem seal; male and female bonnet joint is equipped with a soft 
iron gasket for maximum tightness; body seat rings, securely 
rolled into place, will not loosen in service. 

These valves are smooth operators. Guided disc does not get 
out of line or jam in body. Crane disc-stem connection prevents 
lateral strain on stem. Accurately cut, easily lubricated stem 
threads provide positive control with minimum friction. See 
your No. 49 Crane Catalog. 

CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 


Branches and Wholesalers Serving All Industrial Areas No. 3602X, 600-Pound Small 
Stee! Gate for oil or oil vapor 


-e up to 1000° F. Exelloy te 
ONE ORDER TO CRANE CAN COMPLETELY EQuIP Exelloy seating. Sizes: Ye 

to 2-inch. Screwed or weld- 
THIS VAPOR RECOVERY PROCESS PIPING INSTALLATION ing onde. 


FABRICATED 
PIPING 


WELDING 
FITTINGS 


BOLTS AND a 


GASKETS 


: REGULATOR 
< VALVES 


STRAINERS 


EVERYTHING FOR EVERY PIPING SYSTEM 


CRANE 


VALVES « FITTINGS + PIPE +» PLUMBING AND HEATING 
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ANOTHER 
BADGER 
FIRST 


The Fatty Oil Fractional Crystallization Process utilizing 

solvents as a means of separating fatty acids offers the industry 
an opportunity to make a wide variety of products of high purity and 
excellent yield at low operating cost. 

A new Fatty Acid Fractional Crystallization unit, engineered and 
constructed by Badger, is now in successful operation at Armour’s McCook, 
Illinois, plant. This unit permits separations with solvent over a wide range 
of operating temperatures. As a result, a variety of charge stocks can be 
processed and products of widely divergent characteristics manufactured. 

This is a part of Armour’s integrated plant for processing of animal 
and vegetable fats, designed on the basis of developments and extensive 
experience of Armour and Texaco, and engineered and constructed by 
Badger with the exception of three specialized units furnished by others. 
Among the Badger-built units, as well as the crystallization unit, are 
installations for fat splitting, hydrogenation, refining and bleaching, prod- 
uct finishing and a boiler house, waste recovery system, tankage, ware- 
housing and shipping, and all auxiliary facilities. 

The Fatty Oil Fractional Crystallization unit is operated under license 
from the Texaco Development Corporation. Into this unit Badger has built 
the ‘‘know-how”’ of both Texaco and Armour. This is another example of 
Badger’s unique ability to convert basic design of a new development into 
a successful commercial plant. 


A SUBSIDIARY 


+ NEW YORK © 
LONDON 
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@ If your problem is the poor performance 


or high maintenance cost of your heat transfer 


units, consult an EFCO engineer. He will help you decide 


the changes or modifications necessary 


to get the desired performance from your 

heat transfer equipment. 

Backed by knowledge and experience, 

EFCO engineers are constantly working to produce 
heat transfer units that will give efficient 


performance and long, trouble-free operation. 


ENcineers & Fapaicarors, Inc. 
P.O. Box 7395 Houston 8, Texas 
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Two of several! woo! bins in the 
Hordwick and Magee Spinning 


Mill— built with KAM APAC. 


ON GUARD: 
Ke M “Century.” APAC 


When raw wool or processed wool is stored in bulk, there's danger 
of fire—not only from external causes, but also from spontaneous 
combustion. That's one of the reasons the Hardwick and Magee 
Company, nationally known carpet and rug manufacturers, chose 
K&M APAC for the construction of these wool bins in their modern 


spinning mill. 


erected. And you save on maintenance 
costs, too, for K&M APAC doesn’t need 
even paint to preserve its attractive finish. 
It will pay you to consider K&M APAC 
Asbestos-Cement Sheets for such needs 
as panels, partitions, sheathing, shaft 
casings, bins, in fact, for all flat surfaces 


K&M APAC —snecially processed sheets 
of asbestos-cement — resists fire effectively 
and dependably. The smooth, hard 
finish of APAC prevents fibrous matter 
and dust from adhering to the surface 

reduces materially the opportunity for 
fire to spread. And K&M APAC stops 


the other enemies of raw materials, also 
weather, rust, rot, termites, and rodents 
can't affect it 


You'll like the installation economies you 
get from using K&M APAC, too. Sheet 
sections are large (4' x 8’) and strong, 
but not bulky; they handle easily, can be 
cut and fitted on the job, are quickly 


both interior and exterior. APAC can be 
applied over insulation boards, wood studs, 
solid wood sheathing, steel or wood girts. 
It's adaptable and economical— the perfect 
answer to flat surface covering problems. 


GET THE COMPLETE STORY — write 
us for details and the name of your nearest 
distributor. There's no obligation, of course. 


made Keasbey & Mattison has made it serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY « AMBLER ¢ PENNSYLVANIA 
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.- Mot a Jack-of-All-Trades...just MASTER of ONE 


The proverbial handy man never reached big league 
stature in any of his jobs. And no single material is master 
of all corrosion and heat problems found in your plant. 

That is why ESCO casts not only the commonly used 
or “standard” stainless steels, but also works in special 
analyses required to fit specific operating conditions. 
Thus, the following analyses have been used in manufac- 
turing equipment for chemical plants and refineries 


throughout the country: 
ESCO ALLOY 20 for pumps, piping and fittings. 


ESCO ALLOY 32 (1410) for valves, fittings and refiner 
parts. 


STAINLESS AND 
WIGH ALLOY STEELS 


ELECTRIC STEEL FOUNDRY 


2181 N. W. 25th Avenve, Portland 10, Oregon 
Soles Offices and Warehouses 


Houston, Texas Les Angeles, Calif. 
Spokane, Wash. New York City 
Seattle, Wash. Sen Francisco, Calif. 


Limited, Vencouver, B. C. 
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ESCO ALLOY 45 (1317) for equipment to handle cor- 
rosive fluids. 

ESCO ALLOY 43 (T1309) for stills and furnace parts 
subject to corrosion and extreme temperatures. 


Perhaps somewhere in your plant there is a trouble 
zone where trouble from corrosion and heat has been 
excessive, and where ESCO metallurgical experience and 
special stainless steels can provide a workable solution. 

ESCO welcomes your consultation. See your nearest 
ESCO representative, or write full particulars of your 
problem including the corrosive agents used, their con- 
centrations, temperatures, pressures, etc. The ESCO cata- 
log of stainless and high alloy steels outlines our facilities 
and services. Fill in and mail the coupon, and you will 


receive a copy promptly. 
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2181 N. W. 25th Avenue, Portlonc egor 
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WALWORTH 


Cast Steel Gate Valves | 


Series 150 and 300 
Wedge Gate — Outside Screw and Yoke 


Gland clearances are such that stem 
cannot be scored if gland should be 
tightened unevenly. 

Deep Stuffing Boxes in al! sizes (2” to 
24”) insure tightness and maximum 
packing life — costly leaks are elimi- 
nated, 

Bonnets and Bodies are engineered to 
withstand pressure and minimize dis- 
tortion — they're tough, durable, de- 
pendable. 

Heavy Steel Walls provide extra 
strength and longer life. 

Integral Body Guide Rib Faces are ma- 
chined to insure accurate disc seating. 
Seat Rings are bottom seated — not 
flange type. No recess exists at back 
of ring — hence no turbulence, erosion, 
or pressure drop. 

Streamlined Ports allow high velocity, 
non-turbulent flow, and reduce the 
possibility of erosion. 

Valves regularly have flanged ends. 
They can be supplied with ends for 
butt welding. Roller bearing yokes are 
available. On valves 5 inches and 
larger, by-passes can be furnished. 


For Series 600 and higher, we recom- 
mend Walworth Pressure-Seal Steel 
Gate Valves. 


|. For further information on Walworth 
' Cast Steel Gate Valves, see your local 
senamannsccenednathcnssnnstane Walworth distributor, or write: 


WALWORTH 


valves and fittings 
60 EAST (42nd STREET, NEW YORK 17, N. Y. 


OISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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NUMBER 2 OF A SERIES 


treysan our new plant 


S 


SATISFIED by the operation of Koch Kaskade trays in 
another of their gasoline plants, Peppers naturally specified 
them in all the towers of their new gasoline plant at 
Britton, Oklahoma. These towers include an absorber, 
stripper, deethanizer, depropanizer and a debutanizer. 


we 


A LARGE number of Koch Kaskade tray installations 
are repeat orders from satisfied customers. It will pay 
you to investigate the economy and operating efficiency 
of Koch Kaskade fractionating trays. Write us today, 
no obligation. 
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When measured by increased miles-per- 
galion, tetraethyliead is just as effective 
blended in today’s high octane base gas- 
olines as in the lower octane gasolines 
of the past. 


HERE has been a remarkable increase in the anti- 

knock quality of base gasolines since ‘‘Ethy!”’ anti- 
knock compound was first marketed in 1923. Despite 
this large increase in the octane number of base gas- 
olines, tetraethyllead is just as effective as ever from 
the standpoint of the extra miles-per-gallon it can 
contribute 

The charts show data obtained in tests made at 
6.1 and 8.5 compression ratios on an automobile 
equipped with an overhead valve engine, and with 
axle ratios selected to provide equal acceleration 


ability at low speed. Values of average fuel economy 
over the speed range between these compression 
ratios were computed by methods which check with 
experiment. 

Chart No. 1 shows that permissible increase in 
compression ratio per octane unit becomes larger as 
the octane number of the fuel is raised, and shows 
that octane numbers at the higher levels are increas- 
ingly effective in the improvement of gasoline econo- 
my on the road. 

From 6.1 to 8.5 compression ratio (corresponding 
to an increase in octane number from 78.3 to 95) 
miles-per-gallon of fuel are boosted by approximate- 
ly 19°;. In contrast, the air cycle efficiency increases 
only about 11°; over the same range of compression 
ratio 

In Chart No. 2 the gasoline mileage curve of the 
lower chart is repeated. On the curve, the two circles 
show the improvement contributed by 3.0 cc tetra- 
ethyllead when added to a base fuel of 78.3 octane 
number. The two squares show the gain from 3 cc 
tetraethyllead when added to a base fuel of 86 octane 
number. The additional miles-per-gallon are substan- 
tially the same in the two cases. 

Thus, when tetraethyllead is added to commercial 
fuels, it is just as effective for improving fuel econo- 
my on the road at today’s high octane levels as at 
the lower octane levels of the past. 


CHART 1. The improvements, per octane unit, of air cycle efficiency, 
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FUEL OCTANE NUMBER 


Research has indicated that some types of hydro- 


carbons in the higher octane range are unusually 
responsive to additions of tetraethyllead. The pro- RELATIVE SIZE OF OCTANE NUMBERS 
duction and use of such stocks in the future may rh on ae ee 


bring substantial economies in the manufacture of 
gasolines of high antiknock quality. 

Future messages will cover the relation of the 
chemical composition of gasolines to the effective- 
ness of tetraethyllead. 

Members of the Ethyl research staff are pleased 
to discuss these findings with refiners who are for- 
mulating long-range research programs. 


CHART 3. This chert shows thet the units going up 
the octane scale become larger and larger in terms 
of p issible ine in comp i ratie. 


Over 400 specialists working full time on fuel and engine developments 


ETHYL CORPORATION 


RESEARCH LABORATORIES 


Detret, Michigen Sen Bernerdine, Californie 
1600 West Eight Mile Reed 2600 Cejen Reed 
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Ne. 111-AS Gete Velve— 
seme design os regular 
Ne. 111 with acid shield 
edded. Size range 10". 


Aleyce Acid Shields are designed to meet rigid plant safety codes 
for the protection of personnel and minimize maintenance. They 
adequately protect the operator's face, hands and upper body from 
hazardous liquids and accomplish this without interfering with the 
effective operation and maintenance of the valves. 


The Shield is spun from stainless steel sheet and is securely fastened 
to the yoke bushing. Being an integral part of the valve it does not 
need to be removed for inspection or renewal of packing. It does not 
rise with the stem, thereby affording the same degree of protection 
whether the valve is open or closed. 


For additional safety and to further reduce maintenance, all valves 
ordered with Aloyco Acid Shields are supplied with stainless steel 
yoke bushings and nuts and Teflon stem packing as standard equip- 
ment. The initial cost of these features is nominal and many 
satisfied users report maintenance savings are substantial. 


Send for turther information. 


Ne. 110-AS Gate Valve—-same de- 
sign as regular No. 110 wih addition 
of acid shield. Size range 4°-4". 


Ne. 311-AS Glebe Vaive—same de 
sign as regular No. 311 with acid 
thield added. Size range 4°-6". 


Aleyce Acid Shield Valves ere available in Aloyce 20, 18-85, 
18-8SMoe, Monel, Nickel, end other alloys. Regularly equipped 
with Teflen-pecking end stainless steel yoke bushings. 


Aley<e Valves ore manufactured in compliance with the new MSS Stainiess Steel Vaive Standards $.P.-42. 


ALLOY STEEL PRODUCTS CO., Inc. 


1303 W. ELIZABETH AVE., LINDEN, NEW JERSEY 


ATLANTA — CHICAGO ~ HOUSTON — LOS ANGELES NEW YORE — PITTSBURGH . WILMINGTON 
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On Stream Automatically 
without Manual “Juggling” of Control! 


Twin naphtha rerun stills at El Segundo 
Refinery of Standard Oil Company of 
California, built by C. F. Braun, Co. 


... thanks to Foxboro M-40 Controllers 


At the Segundo Refinery of the Standard Oil Company Cus of 


of California, fast, sure start-ups typify the operation af- a few of the M-40 Controllers which au- 
tomatically operate the process. 


forded by M-40 Controllers on two new naphtha rerun stills. 

Because each pre-set value is so accurately met by the 
M-40 Controllers, every process temperature, pressure and 
flow rate comes directly to its control point without any 
manual “babying”. And the inherent stability of M-40 con- 
trol action holds it there, for maximum process-uniformity. 

The Foxboro M-40 Controller gives you the benefit of the 
most advanced developments in the field of pneumatic 
instrument design. Its rigid unit construction and almost 
frictionless moving parts result in greater power, accuracy, 
and sensitivity. Available for temperature, pressure, flow, 
level and other applications. 


Write for details. The Foxboro Company, 46 Neponset pH ——— for oe tower. It ~~ 
Ave.. Foxboro, Mass., U. S. A. 


OXBOR 


Reg. U.S. Pat. Off: 
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maintenance cost 
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ROCKWOOD 


BALL TYPE 


VALVES 


Longer service life with no maintenance 
is a primary advantage of the Rockwood 
Ball Type Valve that pays off in dollars 
and cents year in and year out. 


The maintenance engineer of this large 
gas company was quickly convinced that 
his choice of Rockwood Valves for gasoline 
lines on “sweetening towers” had been 
sound. Says this engineer, “The full round 
flow, leak proof service, easy operation 
and no maintenance cost make Rockwood 
Valves far ahead of any competitive valve 
we used.” 

Rockwood Valves are today giving ex- 

Full round open area - no turbulence in “gE: . 
in oil refineries, food, paper, chemical 
j and rubber plants, etc. It will pay you 
New floating ball - resists pitting, scratch- ¢ 
ing end ebrasion. to specify and buy Rockwood Valves. Send 
No exposed seating surfece in open or for bulletin V-4. Distributors in all princi- 
closed position. pal cities. 
Easy to open or close under full pressure. 
Rockwood Valves are recommended for 
300 p.s.i. working pressure. Made in 
Quarter turn (90°) opening and closing bronze with screwed ends in all pipe 
velve. sizes from ‘2" to 2”. 


Installed in any position. 


ROCKWOOD SPRINKLER CO 


102 HARLOW STREET WORCESTER 5, 
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® Where your problem is corrosives, caking or high 
temperatures with high or low pressures . . . a ready 
answer is the BS&B Tubular Heater. Developed to 
deliver dependable heating under even the most 
severe field conditions. the Tubular Heater is built 
like a pipe still. Straight pipe tubes are suspended 
above a spacious firebox. linked together with an 
ingenious return bend. 


Cleaning can be quickly accomplished. Replace- 
ment is made easily from your inexpensive yard 
pipe. Firebox is lined with ordinary brick. laid up 
dry. Properly balanced to deliver high fluid veloci- 
ties and high thermal efficiency. Automatically 
controlled. 


Standard models offer 20 to 120 two-inch tubes 
. +. or 12 to 72 four-inch tubes. Maximum working 
pressures up to 2.100 psi. maximum heating capaci- 
ties to 4,200,000 BTU per hour. Fully illustrated 
catalog now ready . . . send coupon today! 


Black, Sivalls & Bryson, Inc, 
KANSAS CITY @ TULSA @ OKLAHOMA CITY 
Cable Address: BLACKSIV, New York 


Cutcway view, showing exclusive return 
bends, pipe tubes and firebrick. BS4B- 
engineered for simplicity and efficiency! 


BLACK, SIVALLS & BRYSON, INC. 
Section 4-23-8 
Kenses City 6, Mo. 


1 want complete information about BS6B Tubular Heaters 
Send catalog ct once. [) Ask Sales Engineer to call 


720 Deleware St. 


TUBULAR 


HEATERS 
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Chemico Offers 


NEW HIGH TEMPERATURE CONCENTRATOR 
for spent sulfuric and phosphoric acids 


THE NEW TYPE C High Tempera- 
ture Acid Concentrator is a major 
improvement on the well known 
Chemico Drum Type Concentrator. 
This new unit is specially designed 
for concentrating spent sulfuric acid 
from petroleum refining, alcohol 
synthesis and nitrating operations as 
well as phosphoric acid from triple 
superphosphate operations. 


The Type C unit employs the same 
principle as the Drum Type. Hot 
combustion gas is released under the 
surface of the acid where it gives up 
most of its heat and emerges at a tem- 
perature slightly above that of the 
acid itself. The combustion of the 
fuel cakes place in the dip pipe, which 
withstands a high temperature on the 
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inside and the corrosive action of 
acid on the outside. 


But the new Type C Concentrator 
uses combustion gas at 2500F instead 
of 1100F. This high-temperature 
operation provides greatly improved 
heat efficiency. It also produces a 
much smaller volume of gas to be 
scrubbed at the concentrator exit. 
Here Chemico utilizes the recently 
developed and highly efficient P-A 
(Pease-Anthony) Venturi Scrubber 
which eliminates up to 99% of acid 
mist. 


SEND FOR CHEMICO BULLETIN 
S-112, which fully describes this new 
Type C unit as well as the Type S 
Concentrator for acids containing 
soluble salts. 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 


NEW YORK 22. N.Y 


BUROPTAN TECHNIC AL REPRESENTATIVE 


CYAMAMID PRODUCTS LTD... BRETTENHAM HOUSE, LANCASTER PLACE, LONDON 2, 


CABLES CHEMICONST, NEW YORK 


ENGLAND 
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ADVANTAGES OF 
THIS NEW CHEMICO UNIT 


1. Use of high nperat b 


ges assures high heat efficiency. 

2. Retains the best features of the Chem- 
ico Drum Type Concentrator. 

3. Low initial investment. 

4. Low operating cost. 

5. Low moaintenonce cost. 

6. Acid concentration through all ranges 
of strength up te 96%. 

7. High acid recovery. 

8. Built-in fume eliminator (P-A Venturi 
Scrubber). 

9. Specially adapted for use on acids 
containing salts as, for example, waste 


pickling solutions. 
10. No heot transfer surfaces to coke up. 
11. Fully d by Chemical Con- 


then 35 years of experience in this field 
end a background of more then 200 


Chemico Plants are 
Profitable Investments 


Vol. 29, No. & 


FUEL TYPE A ; 
‘4 
- 
" 
AIR BLOWER WEAK ACID TANK - 
mor 
successful concentrating unit instelle- 
| 
ap: 


WHICH TUBE WOULD YOU CHOOSE? 


These photomicrographs show the transverse sections They tell their own stories and prove the truth of our 


of three brands of capillary tubing. 


graphs. While capillory tube was used as an example, bear in 
mind that this small sized tube wos drawn from the same bose size 
(3 O.D.) used to produce all other sizes of Wolverine tube. Thus 
this evidence of quality applies to ALL Wolverine tube, regardless 
of size. 


Which tube would you choose? Of course, you'd choose the tube 
which would allow the smoothest flow of liquid or gas—and, in 
the long run, give you the most economical service. You'd choose 
dependable Wolverine tube. 


“Reg. U.S. Potent Office 
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statement that “There IS a difference in tubing.” 


Let us send you literature telling about the use of tubing in your 
own applications. 


WOLVERINE TUBE DIVISION 


Columet & Hecia Consolidated Copper Company 


INCORPORATED 
MANUFACTURERS OF SEAMLESS, NON-FERROUS TUBING 


1431 CENTRAL AVE. © DETROIT 9, MICHIGAN 


DETROIT AND DECATUR 


les Offices Cities 


a 
~ 

final better story of the overlap a 

All these reproductions were made from unretouched photomicro- 
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Vogt engineers have taken a familiar refrigeration plant 
“old timer” and developed it into this modern, efficient 
heat exchanger. 

The film type exchanger operates in a vertical position. 
Water introduced in the top chamber is distributed in a 
thin film against the inner tube walls by means of special 
ferrules. The shell side of the exchanger has baffles 
arranged to provide optimum velocities, pressure drops, 
and heat transfer rates. Shutdowns are eliminated because 
tubes can be cleaned while the unit is in operation; thus 
permitting the use of dirty, mud and silt depositing water. 
Vogt Film Type Exchangers now serve as Jacket Water 
Coolers, Sulphuric Acid Coolers, and Sulphur Dioxide Con- 
densers, and can be designed to condense any vapor. 
They are also applicable for handling liquids other than 
water in film flow. 


HENRY VOGT MACHINE CO., INC. 


LOUISVILLE 10, KENTUCKY 
Branch Offices: New York, Philadelpiva, Cleveland, Chicago, St. Louis, Dallas 


Bulletin HE-S is pic- | 
| —~ 


Jacket Water Coolers serving engines of 7,300 H.P. 
Muddy well water used 45 cooling medium. 


HEAT TRANSFER 
EQUIPMENT 
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FAST SPECIFYING IS EASY WHEN YOU HAVE ADEQUATE INFORMATION 


\ HETHER you are specifying hot oil pumps, 


packing gaskets or a cracking still, you'll find it easier 


to compare, easier to decide when you look it up in 
Refinery Catalog. You'll find most, if not all, of the 
known manufacturers of the product you have in mind 
have their catalogs filed in Refinery Catalog. The new 
Refinery Catalog carries buying information on ap- 
proximately 2,000 types of process plant equipment 
made by more than 300 manufacturers. 

Find it quicker—look it up in Refinery Catalog. 


THE 
UNIVERSAL 


EQUIPMENT 
EFINERY CATALOG 
REFINERY 


BUYERS 
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MANUFACTURERS HAVE THEIR CATALOGS : 
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henever you see 


furnaces like these 


you can be sure 


they're 
Petro-Chem Iso-Flow* 
design 


More than 052 are in 
satisfactory operation 
throughout the world 
in the petroleum and 
allied industries... 
for all processes and 


for any capacity. 


1SO-FLOW FURNACES 


e 
HI 
ad 
cer 
4 
| 
| 
f 
| 
| 
Reg. U.S. Pat. Off. 
a 5.Ch Is Furnace 
ETRO-CHEM DEVELOPMENT INCORPORATED industries performng with vimow 
Pittsburgh Faville Lewatly Chicage Lester Obermelz design : than 
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@ The Visco formula you bought four years 
ago had the same uniform quality of today’s 
product... And four or forty years from now, 
the same —and newer — formulas will con- 
tinue to make good the Visco statement that 
there is no tampering with Visco quality! 


For fast, efficient dehydrating chemicals and 
service, call Houston, CAPITOL 7300, 
collect, or write today. 


VS SOLVENT «a new, high- 


VISCO PRODUCTS COMPANY flash-point solvent for wax, grease, lube oils, paint 
incor rPpPoRaTeEo and fusible or soft resins, Visco VS does not harm 


City National Bank Building metal, wood or skin. Available now direct from Visco. 
Houston 2, Texas Complete details and prices on request. 


4 
. CONSISTENTLY EFFICIENT DEHYDRATING AND DESALTING CHEMICALS 


rised manufacture and we - Treatine for uae ia Uhe reseiring of eff end te are 
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AMPLE CLEARANCES 
FOR DEPENDABILITY 


Large blade and rim clearances and extra Note the rim clearance, AA in diagram. 
large side clearance—one inch—help Also the large blade clearance, B. Side 
make Terry One-piece Wheel Turbines clearance, CC, is so large that end-play 
highly dependable in operation. from external thrust cannot damage wheel. 


Terry Bulletin S-116 will give you full in- 
The blades cannot foul because of the pro- formation on the Terry Wheel Turbine. A 
tection afforded by the rims, which are not request on your business letterhead will 
damaged, should rubbing occur. bring you a copy. 


T-1171 


TURBINE COMPANY == 


TERRY SQUARE, HARTFORD.CONN. 


"HEST 
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EXPORT. 


ECONOMICAL 
DEPENDABLE 


Following is a tabulation of working pressures of these 
valves: 


FIGURE NO. WORKING 
MATERIAL Globe Angle PRESSURE 


CaRBON STEEL...... 1040A..1041A 4000 Ibs. at 150°F 
600 Ibs. at 750°F 
550 Ibs. at 900°F 
475 Ibs. at 1000°F 


12-14 CHROME 
STAINLESS STEEL .. .1050. . .1051.. 4000 Ibs. at 150°F 


heovy liquids which END—Availoble in both 

swepended solids Globe end Angle volves ComBINATION.......1060.. 1061.. 4000 Ibs. at 150°F 
or where precipitates or —welw for meny ee 12-14 CHROME 600 Ibs. at 750°F 
deporin cove trouble cot heok-wps STEEL 550 Ibs. at 900°F 
| CaRBON STEEL 475 Ibs. at 1000°F 
"a 18-8 Stain. STEEL 1070A..1071A 4000 Ibs. at 150°F 

4 (TYPE 316) 
Turu Port VALves 1000 Ibs. at 150°F 
“a 1045A 600 Ibs. at 750°F 


550 Ibs. at 900°F 
. at 1000°F 


For more complete information, get in touch with 
your Reading-Pratt & Cady distributor or the District 
Office nearest yov. 


‘ROCK BONNET — for 
lanes corrying hero! dows 
Wquids or where there 
eatreome vibration 


co Reading, Po. + Atlante Baltimore + Denver - Detroit 
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New York 


Beston 


Dow Caustic Soda 


serves industry 


... with unequalled distributing facilities 


1. Three producing plants—in Michigan, Texas and Cali- 


fornia. 


2. Caustic Soda Solution bulk tank terminal distributing 
facilities— Carteret, N. J. and Charleston, S. C. 


3. Caustic Soda Solid, Flake and Ground Flake terminal Jf 
distributing facilities—Chicago, Ill., Charleston, S. C., 
and Port Newark, N. 


THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 


St. Lewis + Houston + SanPrencisce + LosAngelet «+ 
Dew Chemical of Conede, Limited, Terente, Cenede 


Philedeiphie + Washington + + Cleveland + Detrelt + Chicage 


CHEMICALS 


INDISPENSABLE TO inouSsTRY 
AND AGRICULTURE 
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AGE 


legheny 
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ARC 


—stable even at very 
low amperage 


SLAG 


—clean, easily removed 


COATING 


—resists cracking down to 
very short stubs 


SELECTION 


~—complete line for welding every 
type of stainless 


DELIVERY 


—prompt from warehouses in Chicago, Denver, Houston. 
Philadelphia, San Francisco and the factory 
at Monessen, Pa. 


ACcCO Menessen, Pa., Atlenta, Chicage, Denver, Detroit, Los Angeles, New York, 


Philedeiphic. Pertiend, San Francisco, Bridgeport, Conn. 


PAGE STEEL AND WIRE DIVISION i. 
AMERICAN CHAIN & CABLE 


- With ch 
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Tnsulation failure spells only one thing. ..extra 
expense. 

Patching and reinsulating means paying for 
labor, materials, and expensive scaffolding. In 
most cases, this extra maintenance expense is 
needless. 


Here's why: 

When you band with rustproof, corrosion- 
resistant MONEL*, your pipe and tower insu- 
lation is up to stey...usually for years on end. 


MONEL banding, band clips, netting, and 
reinforcing wire resist common industrial and 
marine atmospheres; and are as strong as struc- 
tural steel. Yet, despite unusual toughness and 
hardness, MONEL is ductile. It does not work 
harden or embrittle; can be stressed like steel 
... features that make MONEL insulation-re- 
taining bands and wire easy to apply. 

On your next insulating job, insure future 
savings ...use MONEL. 

A note to LINCO will bring you full informa- 
tion and a list of distributors. Pat. om, 
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To help meet the demand for greases of 
higher stability to stand up under the higher i 
temperatures and loads of many present-day 
grease applications, Du Pont has developed 
“Ortholeum™ 300 Grease Stabilizer. This 
new additive combines both antioxidant 
and metal deactivating properties. The com- 
bination imparts oxidation stability to the 
grease superior to that attainable with anti- 
oxidants alone and in addition does not 
cause discoloration of the finished product. 
The effectiveness of “Ortholeum™ 300 has 
been evaluated in many types of greases and 
laboratory tests show marked superiority 
over compounds such as Pheny!-alpha-naph- 
thylamine. This is indicated in the chart be- 
low which gives results of Norma-Hoffman 
Oxidation Tests on several greases. 
“Ortholeum” 300 is easily added to the 
grease during manufacture and cost of using 
it is very low. For the normal concentra- 
tions, treating cost runs only around .4c/Ib. 


“ORTHOLEUM” 300 
GREASE STABILIZER 


SEND FOR SAMPLES . . . to evolvote in your own greases. 
Write the neorest District Office or ask your Petroleum 
Chemicels repr ive for ples. Alo, for more 
complete nformotion ast for Technica! Bulletin GS-50. 


NORMA-HOFFMANN OXIDATION TEST 


Base Bast ALUMINUM BASE 
GRE ast GREASE GME ASE GREASE 
Bross No Bross No Bross Mo Bross 
Ove Cotatyet One Cotetyet Disc Catetyst 


Pr 


MA 


Better Things for Better Living 


Petroleum Chemicals 


Make Dy Pont the § ef A Additive Tetroethy! Lead Compounds (Motor Mia — Aviation Mix) Antioxidants — Metal Deactivetor—Dyes 


E. |. DUPONT DE NEMOURS & COMPANY (INC Chive “in. Distric ( Sic 


| 
| 0.5% 300 
HOURS IN | Ne Additive 
(Te 
0.1% 
ne 
+ 0.5% 
j Z Z Z 
iT Tes 
62 Petroleum Refiner—I| ol. 29, No. & 


August, 1950 


ee and other highway users now 
pay more in state gasoline taxes and vehicle fees 
than all citizens and corporations paid in federal 
income and profits taxes a decade ago. 

This startling and reveal 
ing fact is set forth in the 
Tax Economics Bulletin, 
bi-monthly publication of 
the American Petroleum 
Industries Committee, which that in 1940 
the federal $2.125 billion 
from personal and corporate income and profits 


Auto Revenue 
Continues Climb 


notes 
government received 
levies 

On the other hand “phenomenal 
brought the annual yield from state automotive 
levies to more than $214 billion in 1949, which 
compares with about $1!, billion only three years 
earlier and slightly less than that immediately 
before the war, in 1941,” the Bulletin says 

“The principal reason for these impressive gains 
is the increased productivity of existing state gaso 
Immediately before the war, for ex 


increases 


line taxes 
ample, the states as a whole collected about $238 
million annually from each cent of their motor 
fuel tax rates, but by 1949 this vield had increased 
to more than $324 million.” 

Estimating the revenue yield in terms of each 
cent of the per gallon tax rate eliminates the effect 
of recent 1 and 2-cent per-gallon tax increases, and 
shows that “this greater yield is directly attribu 
table to the large increases that have occurred in 
taxable fuel consumption, which grew from about 
24 billion gallons in 1941 to approximately 33 
billion gallons in 1949.” 

The Bulletin comments that the 
motor fuel reflects expansion of motor vehicle own 
ership during the decade. Figures from the Bureau 


Katy Gas 


increase 


Plant 


is 300 million 
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Katy 
ube 


of Public Roads are cited which show that since 
the war alone motor vehicle registrations increased 
by 10 million. 

“The larger number of vehicles has also brought 
far greater receipts from state registration fees,” 
the Bulletin continues. “This source, together with 
operators’ licenses and other miscellaneous levies, 
provided ... a gain of 62 percent compared with 
the 1941 prewar peak.” 

In addition to the state gasoline tax and vehicle 
fees, it is pointed out, $900 million of previously 
authorized federal aid sull available for state 
highway use and an amount considerably larger 


than this is now under consideration by Congress 
as a further authorization 


I HERE is a vast difference in viewpoint between 
the pump or turbine manufacturer who specifies 
that no piping stresses be imposed on the equip 


ment he supplies and the engineers who plan piping 
plants. The 
specification obvi 
actual 
or 


systems and maintain 
manufacturer's 
vusly practice 
It than 
subterfuge, though intended to serve 
a worthwhile purpose in protecting costly equip 


doubtless does provide the manufacturer with a 


Is 


Pump 
Stresses 


impossible in 


is nothing more less a 


ment from improper installation and abuse 


certain sense of security that his equipment will 
be properly installed. This is a very false sense of 
Many of the operating troubles en 
countered with mechanical equipment hot 
services can be attributed directly to stresses and 
piping. Such factors are 
obscure and not easily recognized by operators 
when equipment does not work right, Often the 
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IN VALVE REPLACEMENT COSTS 


How many valves in your operations have served 
for 20 years with repair parts costing less than ' 
of 1%? We'll venture to say few, if any—unless 
they are Nordstroms. 


You can't buy lower-priced valve performance 
than Nordstroms. Over a 20-year period the total 
purchase of Nordstrom repair-replacement parts 
was only 46 cents per $100 worth of valves—an 
astounding low cost that can't be matched by any 
other type of valve. 


That proves Nordstrom economy, endurance .. . 
freedom from trouble, minimum line shut-down 
—reliability that can’t be equalled. 


Get the Nordstrom habit. Every time a valve 
“goes out! replace it with a Nordstrom. —e the 
old habit of replacing valve with like valve. Save 
money and up-grade your valve quality with 
Nordstroms. 


NOW AUTOMATICALLY LUBRICATED WITH Nupewmale 


ROCKWELL MANUFACTURING COMPANY 
400 North Lexington Avenue, Pittsburgh 8, Pa. Offices in all principal cities Rupert — Rectrel! Co... 


| 


= 
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equipment is unjustly blamed. 

It is high time that this situation be corrected. 
\ll that is really needed to do this is close co 
operation between the builders and users of equip- 
ment. Presently piping engineers have a choice of 
either completely ignoring the manufacturer's 
“no-stress” specification, or of trying to evaluate 
the load-handling abilities of equipment connec- 
tions as best they can on their own. The more 
careful choose this last route. Procedures followed 
by one engineer in such work are outlined in the 
article “Equipment Stresses Imposed by Piping,” 
by F. E. Wolosewick, which begins on page 8&9 
of this issue of Perroteum Reriner. Methods such 
as these, which burden the piping man, the user, 
with a responsibility for strength calculations on 
manufactured items, are not very logical or very 
fair, but they are about the only satisfactory solu- 
tion under present practices in specifying equip- 
ment piping connections 

Purchasers of pumps and turbines should specify 
the loads which they will expect equipment con 
nections to withstand, as a basic part of any re 
quest for a price quotation. Manufacturers, for 
their part, should stand ready to provide realistic 
figures on the load capacities of piping connections 
on their stock items. The manufacturers in general 
are better qualified to judge permissible loads on 
equipment connections than the user. 

If these problems are brought into the open 
and worked out by cooperative effort, real savings 
can be made by all. Piping systems can be simpli 
fied if their design is based upon known limits at 
terminal points. Many of the equipment “defects” 
for which manufacturers now assume responsi 
bility can be eliminated 


I ROSPECTS for further gains in ot! consump 


tion of sufficient magnitude that it will be neces 


sary to boost present near-record volumes of pro 
duction and refining activities to all-time peaks 
in the near future, stand out 


in the current petroleum in 


Need Seen for 
More Oil Stocks 


dustry economic picture 
Higher demands for re 
fined products were indi 
cated by trends and prospects of normal civilian 
consumption before the outbreak of military hos 
tilities in Korea. The Korean war and other ex 
panded U. S. international commitments now 
presage the need during coming months for even 
greater amounts of oil than anticipated previously 
\lthough enlarged requirements for military 
purposes have not yet materialized to any appre 
ciable amount, greater civilian and industrial use 
has caused consumption lately to exceed that of 
the corresponding period of 1949 and 1948. thereby 
creating peak levels for this season of the vear 
Gasoline demand recently has been at all-time 
peaks, and both distillate and residual fuel oil 
have been consumed in larger quantities than in 


August, 1950—A Gulf Publishing Company Publication 


the preceding year. Prospects for further enlarge- 
ment of consuming rates have been indicated by 
continued heavy sales boosting the number of 
cars and oil burners in use to ever greater record 
volumes. 

Military operations will need enlarged quan 
tities of petroleum to support the Korean war, 
to fill storage against the possibility of a big all 
out war, and for intensified training activities. 
War preparation activities undoubtedly also will 
boost industrial consumption of petroleum. 
Whether the U. S. is entering a big scale war now 
or it is to come later, there is to be immediate 
larger military use of petroleum. 

Refinery runs have been stimulated by the re 
cent high rate of consumption, a sharp increase 
carrying crude charged to stills to the greatest 
level in history during July. Additional gains are 
due in view of indicated higher consumption 

Refinery runs have climbed steadily and sharply 
during the past three months, averaging 5,850,000 
barrels daily during the first half of July in con 
trast with a daily average of 5,231,000 barrels in 
April. The early July average also was 680,000 
barrels per day above July, 1949, rates 

Crude production has logically responded to 
increased refinery runs, and will advance again 
in August. Prospects are that U. S. production 
of crude and condensate will approximate 5,600, 
000 barrels daily in August, or just 90,000 barrels 
short of the all-time peak reached in December, 
1948, Some additions to crude stocks appear prob 
able in August, but conditions warrant the carry 
ing of larger inventories than now exist 

Additions to stocks of distillate and residual 
fuel oil have occurred recently as enlarged refinery 
runs increased the output of refined products. 
However, this is in line with normal summer 
operations, and it is significant that all major 
product inventories remain well below a year ago 
with the exception of gasoline. Stocks of motor 
fuel continue at approximately the same volume 
as in the corresponding period of 1949, despite 
record production in recent weeks 

Distillate fuel oil inventories have been growing 
at a faster rate than in 1949, being only 10 million 
barrels less than a year ago in mid-July although 
they had been 16 million barrels under vear ago 
quantities at the beginning of June. This gain is 
highly desirable, the installation of a large number 
of new oil burners indicating the industry should 
enter the winter months with more heating oil in 
storage than in 1949. Meanwhile, residual fuel oi! 
stocks have been holding steady at 25 million 
barrels below 1949 quantities 

Prospective high refinery runs in August may 
cause additional growth of refined product stocks 
unless the military situation causes a sudden 
upsurge in demand. However, the outbreak of 
military hostilities indicate petroleum stocks 
should be increased as a national security safety 
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+ + 4 
857 percent of the total thruput of Toray 2. 2,908,727 | 199. 
+ + + + 
he refiner erat the Refining 166, 4, 155, 902 1, 863, 400 218,167 | 2,081, 567 
Product evera mpanies ing 086 566 233, 178 2, 299, 144 1, 251, 568 134.971 | 1,386,539 
mt 37 79,371 z 9 
leclined 10 percent. the average on | 421,529) 13. 237 | 44.766 | 279 | 4,388 | 28. 
tw barrels daily for 1949 TOTAL ~ ALL DEPARTMENTS 16,994,610 2,236,052 19,163,462 6,705,838 |,276,652 9,982,490 
1) est perat ntributed 2.67 Distribution by Departments 
‘ a cla r about 53 Greee her 
tota De tment United st Unsted Foresan Domest 
States Countries | and Foresen States aod Foresan 
a arn smounte 
Pe 
billicr 1049 $21 bil 
the ‘ aft hvidend 13.8 12.5 13.5 
2 16.3 21.7 20.9 
xpenditures asset and are i 10.4 “4 13.9 
2 06 2 ; 
mt " tsid 100.0 100.0 100.0 100.0 106.0 100.0 


Table 3. Gross Expenditures for Property, Plant and Equipment of 30 Oil Companies by Departments = sources. Funds raised through financing 
and Segregated between Domestic and Foreign, 1949 and sales of assets totalled $0.7 billio: 


T T T : ] Of this amount, about $0.4 billion were 
United | Domestic t tal 
States | Countries | and Foreign || 10 Working Capita 
4— Durine the vear, the group obtaine 


Th 
ousand Dellars { funds totalling $641 million from banks 
Lease fells, and Bquipment 995, 667 196, 420 ] 1,192,087 | nsurance mpanies and the public 
Natural Gasoline Plants 101, 027 101, 028 > 
Crude O11 Marketing 513 0 | 513 the following proportions: 42.6 perces 
Natural Gas 31,437 762 «CO 32,199 from insurance mpanies, 36.7 percent 
| from the publi and 20.7 percent tron 
TOTAL PRODUCTION 1,126,688 197,183 4,326,027) | banks 
+ + 4 
| 
Crude O11 Pipe Lines 122, 969 14, 298 | 137,267 | The borrowed money and equity capi- 
Prajuct Pipe Lines 6, 387 0 | 6,387 || tal emploved by the 30 mpanies at 
Marine 69,580 7,932 | 77,512 | 
Tank Cars 2,729 0 2,729 | the close of 149 an ted to $14.4 bil 
Motor Traasport 5.441 380—C 5,821 | hon. Some IS percent of this amount 
T was the f nu-tern el 
TOTAL TRAMSPORTATION 207,106 22,610 229,716 | O48 
} 
Re fining 388, 538 63,915 452,453 | Phe $23.5 1 Kross hxed assets 
epresenti the ist investment 
| ! 
Marketing 193, 083 25,133 218, 216 
+ 4 nm propert plant juipment a 
Others 55. 781 1. 956 57, 737 | As llows 
TOTAL ~ ALL DEPARTMENTS” 1,973,152 310,797 2,283,989 | $0 perce ‘ 1N.6 percent; ma 
et 17 ers. 1.3 
Ah ty A 4 71, 638 ‘ nt. (See ible 2 
| Ihe 1949 capital « enditures of ¢ 
‘ 6, 64,597 | up totaled $2284 mil lable 3) 
decreas 15.7 percent m 1048 
er ‘ 22, 74 
+ + (M these ex s $1419 r 62.1 
| 
10,79 2.283, 94 | ent. thy the tee fe 
metre ts. This outlaw was finat 
By Deportments, 1948 and 1949 
Distribution tinwtuis! $1224 en 
r q 
Department ieee 1948 ieee | vested ea i S844 i ut 
; + 4 
Bilis Dollars Percent | le $216 
4 
Production 1,517 1, 326 56.0 58.1 
Transportation g11 230 11.5 10.1 lotal assets of the 30 companies at 
Refining 579 452 21.4 19.8 01402 
Marketing 215 218 7.9 9.5 the close ot 1949 amount to 910,50< 
Others Bo ‘8 4.2 2.5 million. The three mait mponents of 
| thes« assets were current assets, 31.7 
TOTAL 2,708 2,284 100.0 100.0 
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Amount of critical alloying elements 
is checked in the laboratory with the 
help of this grating-type spectograph. get 


ONTAINING approximately copper, 
28.96°% zinc, 1°% tin and 0.04% arsenic, 
Arsenical Admiralty 439 is highly resistant 
to dezincification, general corrosion, attack 
by fresh, brackish or salt waters, sweet or 
sour crudes under pressures, velocities and 
temperatures normally encountered in re- 
finery condensers and heat exchangers. 
Several years of extensive research preceded the 
commercial production of Arsenical Admiralty 
Tubes which was begun in 1934. The consistently 


HEAT EXCHANGER TUBES 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Compan- 


In Canada: ANACONDA AMERICAN DRASS Lt 
New Toronto, Ont 
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Every Anaconda Condenser Tube must withstand the hydrostatic 


pressure test required by AS.T.M. Specification B 111. 


satisfactory performance of Arsenical Admiralty 
Tubes in crude and re-run stills, cracking and poly- 
merization plants for the past 15 years has fully 
proved the effectiveness of arsenic as an inhibitor 
cf dezincification and has fully substantiated lab- 
oratory test results. 


TECHNICAL SERVICE AVAILABLE 


Ic is a function of the engineers of our Technical 
Department to assist tube users in the selection of 
the most economicel alloy for any given set of 
operating conditions. Feel free to call on us. Publi- 
cation B-2, giving detailed information on Tubes 
and Tube Sheet Alloys mailed on request. sora 
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D, RING the first half of 1950 the 


petroleum industry operated on an ¢ spe 
cially satisfactory basis, after having suc 
cessiully carried out in 1949 a curtailment 
of supply to recognize lower demand for 
fuel oils and to liquidate surplus stocks 

In 1949 the demand for petroleum 
products (except gasoline) consistently 
failed to equal the 1948 record. But as 
1950 began, the curves were above 1948, 
and they have continued through mid 

ar to run abowe 1048 

For the first half of 1950, total de 


mand for all oils averaged approximate! 


6,578,000 barrels pe lay, up 10 percent 
from 1949 and substantiall exceeding 
the 6,108,000 barrels per da ft the first 
half of 1948 
These wait have ccurred in spite ot 
ver exports Total exports averaged 


78,000 barrels daily in the first 6 months 
t 1950. compared with 357,000 daily 
the like months of 1949 and 359,000 
laity om the similar period of 1948, Dx 
est) lemand at 6,300,000 barrels daily 
this year's first half was 12 percent 
»,625,000 daily of 1949's initial 
5,809,000 daily 


above the 
alf and « mpared wit! 
the like period of 1948 


| demand have 


eflected steady and gradually increasing 
as the number motor 
hich n use has ntimued to rise. The 
inve tor 1999 was above that for 1948 
aed sthe ne for 1950 ha been above 


1949 In the first half of 1950. motor fuel 


mand averaged approx at 2.051 
WM) barrels daily » 48 percent fror 
25290.000 dail n firet ali f 1949 
paring wit 366.000 daily 
st half 1948. Motor cl exports ave 


AG 
er plant and equipment 0 et 
t estment and ot ets, Il 
ercent. I 1948 the total ass« ve 
Sint 
of 1949 was 
J iwat 
had bees ul 
sted net val Ti 
not realist 
tated the 
nasine | ‘ i 
Lhe 
‘ ld j 
et 
value 
lhe grou ‘ 
tal in 1949 to $3458 Sion 
at the i 
f $378 million w 
ipally by tumds ra “ 
he rath t ur et 


December 31. 1048 


/0 


Gives 


Good Half Year 


L. |. LOGAN 
Economics Editor 


awed 72,000 barrels per day in first 6 
months of 1950, down 45 percent from 
the 129,000 daily in 1949 and comparing 
with 95,000 daly in 1948's first half 
nsumption of motor fuel 
2,579,000 barrels daily 
for January-June, 1950, up 7.5 percent 
trom 2,400,000 daily in like period of 
1949 and comparing with 2,271,000 daily 
m same months of 1948. Motor fuel 


stocks at mid-year 1950 were equivalent 


Domesti 


average: about 


to 43 days’ supply, at rate of demand in 
the first 6 months of the vear. c« mpared 
with 45 days’ supply at mid-year 1949 
and 43 days’ at mid-year 1948, Yield of 
gasoline from crude has been stepped up 
to 43.4 percent this year from 43.3 last 
year and 395 in first half of 1948 
Distillate fuel oil demand of 1,136,000 
barrels daily in first half 1950 was 19 
percent abowe the 954,000 daily a vear 
previously and somewhat above the 
1,078,000 daily of the initial half of 1948 
Exports of 31,000 daily compared wit! 
$1,000 in 1949 and 64,000 in 1948. Dx 
mestic demand of 1,105,000 daily was 21 
percent above the 913,000 daily of 1949 
1,014,000 daily t 


and also above the ) 
Distillate stocks 


1948's first 6 months 
at mid-year 1950 represented 47 days 
supply, compared with 68 days’ supp 
at middle of 1949 and 43 days’ supply at 


mid-I948. Distillate yield from crude 
was back up to 18.5 percent in 1950 fror 
17.0 percent 1949; it had been 18.9 
t O48 
i ‘ eT ivecTane 
al (0) barrels cdatly thre 
tia alf 1950 7 14 ix ent from the 
87.000 dai f 1949 and also excec 
1.475.000 daily i first i 048 
kx ts t 39,000 barrels ‘ ‘ ‘ 
little ab both 1949 and 1948 tomes 
und oof 1,534,000 daily is 14 
pe t above the 1,346,000 dail 1049 
" exceede e 1,446,000 da t 1948 
St es a rel ol ere reduced 
‘ ume ! the first halt 
195 vere t es stillate 
Re tal stocks a id-vea 
19 equivalent t day 
mpared with 47 days’ sup 
he st nddle of 1949 and 30 days’ suy 
ind at mid-1948. Yield of resid 


20.6 percent in 1950 from 22.6 percent in 


1949 and 23.6 in first half of 1948 


Demand for lubricants averaged about 
130,000 barrels daily in the first 6 months 
this year, up 5.7 percent from the 123,000 
daily last year but under the 139,000 
daily of 1948. These changes reflect 
domestic fluctuations mostly, as exports 
have been about the same as in 1949 and 
1948. Lube yield of 23 percent from 
crude in 1950 is same as in 1949 but less 
than the 2.6 percent of 1948. Mid-year 
stocks are 67 days’ supply, against 81 


a year ago and 59 two years ago 


While demand w as setting new records 
im the first half of this vear, it was suy 
plied to the extent of 267,000 barrels 
daily by withdrawals from crude and 
products storage. Crude stocks were 
drawn down at rates averaging 69,000 
barrels daily and refined products by 
nearly 200,000 daily. In contrast, there 
had been additions to stocks in the first 
6 months averaging 160,000 barrels daily 
in 1949 and 127,000 daily in 1948. Total 
stocks of all oils at end of June 1950 
were 554,777,000 barrels, equivalent to 
84 days’ supply on basis of demand in 
the first 6 ” the vear The 
634,711,000 barrels of stocks at mid-year 
1949 were equal to 106 days’ supply. The 
523,906,000 barrels held at mid-vear 1948 


months 


supply, about the same 


were 85 days’ 


as the present 84 days’ supply 


High for Natural Gasoline 


Imports of 806,000 barrels daily im the 
first half of 1950 compared with 585,000 
daily im first half 1949 and 476,000 daily 
in 1948. Crude imports of 462,000 daily 
compared with 411,000 in 1949 and 304 

000 in 1948. Refined product imports of 
344,000 daily compared with 174,000 in 
1949 and 172,000 in 1948 

for produc 

tion of natural gasoline (472,000 daily 
$12,000 in 1949 and 389,000 in 


\ new high was set 


against 
1948) 

awed 5,414,000 barrels per day, up 1.6 
percent from the 5,330,000 daily last year 
but less than the 5,493,000 daily in 1948 
Refinery runs t domestic crude aver- 
ized 4.949.000 daily 


$923,000 in 1949 and 5,200,000 daily in 


letal crude runs to stills aver 


compared with 
1948. Runs of foreign crude were 465,000 
daily, awainst 407,000 in 1949 
Crude runs of 5,643,000 barrels daily 
Tune 1950 were equivalent to 84.0 per 


th 


cent of T ecord plant capacity of 


6,716,000 barrels daily available at mid 
vear 1950. In June of 1949 runs of 5,162, 
(0) daily were 81.4 percent of the then 


existing capacity of 6,340,000 daily. In 


Tune 1948 refinery runs of 5,632,000 
barrels daily were equivalent to 96.5 
percent 5,838,000 barrels capacity. At 
mid-year 1950 the industry was rela 


tively well situated from the standpoint 
reserve rehmng capacity which 


imounted to over 1 million barrels daily 
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heat 
exchanger starts 
off right! 


CHASE 
ANTIMONIAL 
ADMIRALTY 


patented ailoy 


It is off to the right start with 
Chase Antimonial Admiralty” 
heat exchangers—the tubes 
with the right amount of the 
right inhibitor. 

And these tubes will stay 
right—give years of trouble- 
free service—because the 
antimony resists dezincifica- 
tion so effectively. Important, 
too, is the fact that antimony 
will not affect the metal’s 
grain structure. With antimony, 
the tube stays tough, hard, 
serviceable—for years. 

After years of study and 
research, it is our firm opinion 
that antimony is the best in- 
hibitor for Brass condenser 
tubes. Investigate Chase Anti- 
monial Admiralty before you 
replace condenser tubes— 
they cost no more than 
plain Admiralty. 


“U.S. Pat. No. 2,061,921 


The Nalions Headguarlers for 
BRASS & COPPER 


THIS IS THE CHASE NETWORK st way to buy brass 


MINNEAPOLIS WEWARK WEW ORLEANS NEW YORK PHILADELPHIA PITTSSURGH PROVIDENCE ROCHESTER ST LOUIS SAM FRANCISCO SEATTLE wattreury 
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WATERBURY 20 CONNECTICUT SUBSIDIARY OF KEMMECOTT COPPER CORPORATION 
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the turbine 
that will fit 


@ True centerline supports Tailored to suit the actual requirements of your 


¢ Readily removable packing cases application because of the wide range of permis- 
Sealed bearings 
e Sealed governor 
Balanced double-seated valves 
e Economical liner type bearings ernors, location of exhaust, auxiliary controls, 


sible modifications available to the basic design. 


These include speed governors, pressure gov- 


etc.—all combined with spark-proof and totally 
enclosed construction. Write for fully descrip- 


tive bulletin. 
“-725 


STEAM TURBINE DEPT., JEANNETTE, PA. 


PLANTS AT 
JEANNETTE, PA * RIDGWAY, PA. * AMPERE,N J. * SPRINGFIELD, O. * NEWARK, N. J 
DISTRICT OFFICES IN PRINCIPAL CITIES 
an Retimer lol. 29, N 
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Deep Rock Oil Completing 
Cushing Modernization 


Major units of the modernization pro 
gram at Deep Rock Oil Corporation's 
Cushing, Okla, refinery are virtually 
completed with the new cat cracker on 
full stream. Started in 1949, the new 
plants and equipment expected to be in 
tull operation by autumn, will increase 
the refinery'’s daily-crude capacity from 
12,000 barrels to 18,000. Besides the cata 
lytic cracking plant, a new crude oil 
topping unit, research and development 
laboratories, office building addition, ete 
are included 

The fluid cat cracker, designed by 
Universal Oil Products Company, Chi- 
cago and erected by Jones and Laughlin 
Supply Corporation, Tulsa, includes a 
feed preparation unit, cracking reactor- 
regenerator, tractionating section and 
gas concentration unit. It will be able 
to process more than 5000 barrels of 
crude cracking stock daily 

The control unit, engineered by Deep 
Rock and UOP, will enclose graphic 
control boards and gauges for all of the 
cracking plant units 

The topping unit, in addition to pro- 


viding charge for the vis-breaker, was 
designed for the fractionating of naph- 
thas, distillate fuels, and other straight 


run products. Included in this unit also 
is new Petreco electric desalting equip- 
ment. 

Auxiliary units include a new gaso- 
line blending plant, 200,000 barrels of ad- 
ditional storage tankage of the newest 
type, new loading racks, one-third ex- 
pansion of the boiler plant, new cooling 
towers, etc 


Sinclair Completes LP-Gas 
Unit at Marcus Hook Plant 


A new 1100-barrel-per-day unit de- 
signed and built by Sinclair Refining 
Company for liquefied propane gas pro- 
duction at its Marcus Hook, Pa. re 
finery has gone on stream, and product 
is being shipped by tank car and truck 


to New York, New Jersey, Pennsyl- 
vama, New England, and Canada. Prior 
to that unit's completion, LP-gas was 


shipped from the Mid-Continent 


Pan Am Research Building 
Completed at Texas City 


Construction of a new 
ine at Texas City, for 
Refining Corporation 


research build 
Pan American 
has been com- 


Below is shown a general view of the Rincon (Texas) Noturo!l Gasoli 


August, 1950 


A Gulf Publishing Company Publication 


Refinery and Other 
Plant Construction 


Petroleum Refiner’s Next ‘‘Box Score’’ Tabulation 


Will Appear in 


pleted by The H. K. Fergrson Com 
pany. The one-story structure provides 
an additional 10,000 square feet of floor 
space for research uses at the Texas 


City refinery 


Conoco Completes Three 
Gas Plants in Texas 
Continental Oil Company has recently 
completed three gas plants in Texas at 
a total of nearly $5 million, the 
plants being the expanded Rincon nat- 


cost 


ural gasoline plant, near McAllen; a 
natural gasoline plant in the Todd 
(Deep) field, Crockett County, West 


Texas; and a gas compressor plant in 
the Slick-Wilcox field, near Kenedy 
Continental, in partnership with Rice 
Institute and others, has completed an 
extensive enlargement program at Rin 
con where the unit has been increased 
from 13 to 20 million cubic feet of gas 
Daily production capacity is approxi 
mately 6000 gallons of liquid petroleum 
gas and approximately 25,000 gallons of 
The plant returns approximate 
cubic feet of gas to the 


gasoline 
ly &5 million 
reservoirs daily 

The 


home 


Rincon plant is a part of a 42 
community that includes an atr 
port, hard-surfaced streets, landscaped 
parkways and residential areas, and a 
company-owned and operated school bus 


for the exclusive use of school children 
of the community. (See photo below.) 
The Todd unit has a daily capacity 


of 60,000 gallons and is handling all ot 
the gas produced in the Todd (Deep) 
held 

The Stlick-Wilcox plant 
has a rated capacity of 10.8 million cubic 


compressor 


feet of gas daily. Gas from the plant is 
utilized for gas-liit operations the 
field and is sold to United Gas Com 
pany 


the October Issue 


Huge Cat Cracker Planned 
By Gulf at Port Arthur 


Contract for the construction of a 60,- 
000-barrel-per-day Fluid catalytic crack 
ing unit was awarded by Gulf Oil Cor- 
poration in early August to The M. W 


Kellogg Company. The plant will be 
erected at the company’s refinery at 
Port Arthur, Texas, and the anticipated 


output will be approximately 20 percent 
greater than that of any similar installa 
tion currently im operation or under con 
struction by any other firm 


The new cat cracker is scheduled for 
completion during the late summer or 
early tall of 1951. Cost, with auxiliary 


equipment, will be approximately $8 mil 
hon 

Work on foundations will begin dur 
ing the next several weeks. Much of 
the fabrication will be done on the job 


While the unit, according to officials, 
will be the world’s largest, total output 
of the refinery will not be increased 


materially above the present 230,000 bar 
rels per day. It will enable the company, 
however, to increase its production of 
higher octane gasolines for both military 
and civilian use 


Completion of the plant at Port Ar 
thur will follow by just two years in- 
stallation of 20,000-barrel-per-day units 


at both Toledo and Cincinnati and will 
raise Gulf’s total of cat crackers to eight 


Superior to Build Plant 
In Colorado County 


Superior Oil Company has announced 
that contract will be let shortly for the 
construction of a natural gasoline plant 


in the Ramsey held of Colorado County, 
Texas. Capacity of the plant will be 
60 million cubic feet daily with an esti 
mated cost of $1,500,000 The 25-acre 
site of the plant, about 45> miles north 
tal Oil Company. It is one of three plants recently 


ted by C 


at ope 
put into operation by Conoco. See item above. 
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Socony-Vacuum Plans New other major product from 


the flasher, will be « d to visbreak 


East Chicago Cracker ers to produce high quality fuel oil and 


Construction 


sol flasher is bei me 
my-Vacuum Oi Company, In¢ wasoline. The flashe s being designed 


to provide approximately 30,000 barrels 


bag Lake, Lexa hee case build a new Thermofor catalyti heed 
ach tor th Ca cri 
» the mpany for ears acking unt at its ery in East Richm hich 
Mau nits the lant be Ind.. providing a total of eight at Mond, wiht s scheduler tor 
lehydrat } er nstruction or to be revamping during the modernization 
ehydra il t and st is 
The « bined 1 t ‘ ant | completed during 1950. The construction 
he transported through existis ntract bas been let to C.F Braun and Negetiations Are Underway 


ines to Superior’s Lake Creek cycling Compas For New Palestine Refinery 


plant in Montgome ( new fe fra The new TCC units with moving-bed 
tionati etn Gaal ne ' italysts will replace existing fixed-bed Israeli government officials ¢ nego 
Const: ; P . edule nits ar ill provide an increase of 530 tiatine with American oil mterests tor 
tart la percent over the present 10,000 barrels the construction of a new oil refinery 
xpected | tm ‘ apacity ft each present unit Haifa, Palestine The Anglo-American 
f 1 total thruput f 120,000 harrels Committee or Palestine wh visited 
1 automotive and aviation gaso Israel on behalf of the American inde 


Sunray Is Rebuilding ne at ther products pendent il operators has announced 


lytic cracking units are that Israel is considering the contract 


Fixned-1 
Refinery at Santa Maria ! 
wing to TCC at company The Haifa refinery # Consolidated 
Sunra at refiners falo, N. Y.. Beaumont Refineries, Ltd a plant with present 
i" ‘ ‘ lexa I Trenton, Mich und capacity of about 85,000 barrels a day 


has been closed for nearly twe vears 


truction of two more TCC units 


| pros } pleted mplihed design by The Standard Union oil Is Building 
(a Oil Company (Ohio) at its refinery in Washington Asphalt Plant 


are bye ache Clevelan thin, aleo has been licensed 


lete the extent of ement by Soconv-Vacuum Union Oil Company Calitorma 1s 
ake ne i the mstructing at Edmonds, Wash... a mil 
alt ants hon dollar asphalt refinery aving ar 
Scurry County Gaso Plant samuel capacity of 65408 tone of pavine 
anit To Be Operated by Sunray and cutbacks 
appreciably wed b the fire but ‘ set tor completion in June, 1951. Con 
the topping ant alot with tanks \_new asoline plant to be operated struction of the refinery, including blen 
pumps, and m ellane sequipment wil Cnt for oper ing tankage and shipping facilities, will 
be rebuilt. The refiner vis-breaker nit itors and isinghead gas whers co be handled by Bechtel ¢ orporation, Cal 
hich was partly dest ed be re peratin n the area, has been at forma crude will be shinned by tanke 
placed alos necessa auxiliary unce tor Lon 
° m= withm the next 
equipment 


th ve oF 19S Location of the plant For Chlorine, Caustic Soda 
Premier Petroleum Plans bye n the Von Roeder farm, tract Chemical Plants Division of Blaw 


Fort Worth Platformer ), section 40. Kirkland and Fields sur Knox Company } 


«ts een awarded a 
Seur (County, Texas contract by Mathiesor 


Petr eum any pilar P sed ilities will process ul Chemical iwporatior 


t t t a 10-barrel-pe la cimatel 67 milion cubic feet pet tor the engineering 
tt t at i I t Wort y \ apacit mn excess of 450,000 a laree new chlor 
oducts 


ery ‘ Ir ts and othe alhed products ineer new 


i chlorine production unit has desigt 
mpat t t to hes ‘ unalvs licates an extraction of 7 hased n the Mathieson mercury cell 
bt inf? allons lquid products per process which produces hlorme and 
i t gas processed rayon grade caustic soda of SO percent 
Petco Builds Cat Cracker Recent placed it peration wert concentration directly from the cells 
pressure is athering lines by 
At Its Chicago Refinery . the conservation of flare gas in Construction Underway 
ret e held sold to gas pipe lines 
cliveries within the field On Tennessee Gas Plant 
\ ximately 35,000 producing acres Tennessee Gas Transmission Com 
at ite Gnery th the nthe North Snyder, Kelley-Canyon, and vanv's $12 million plant at Greensbur 
new mil Diamond fields are involved in the (see May, 1950, PR, pawe 67) for 
oH y cat crack rm ' perat tract cov extraction and recovery of liquid 
will t © re ‘ evelopment of the ject. The carbons from natural was is in the 
Initially, 


R tendent of the manufac laily of heuid art nsistiny 
Wit » feure 450660 erimtendent i the Renton casoline 
rst ( Da la mnt, be fi propect 
with $450,000 was low bicds n superintendent Pure Oil Research Lab 
Livermore for Ca Reseach Vaeuum Flash Unit Built Completion 
Development mpa Actua jew research and development lab - 
t e covered t ta \ flashing unit, 80 feet his Crystal Lake Ill, are nearing « mple 
siding, w be 220 t | 16 vit max um diameter of 27 feet wil tion. Recently concluded at the lab was 
teet wie bee tructed at the Richmond, Calif a five-day refinery technical symposium 
California Resear & Deve ent ‘ ‘ { Standard Ohl Company i which included session n 28 subjects 
new subsidiary of Calr Resea tractor is The M. W ranging tron lepartment rwanization 
Corporation, f a ne kK pany The unit. scheduled and perating standards t discussions 
earch project { Aton iplet Ma 1951, will be able of sour crudes, control t circulating 
Fnerey Commies at the te thre arreis t reduced water, thert und fluid catalyt crack 
former Naval A Stat ‘ Lin ‘ and w alse ess some the | Harnsherger, technical oper 
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METEX MIST ELIMINATORS 


Installations of METEX Mist Eliminators in vacuum pipe 
stills, scrubbing towers, knockout drums, evaporators 
and similar refining equipment have resulted in: 


1. 98% entrcinment efficiency in crude oil distillation. 
2. Operation at full capacity without contamination. 
3. End-product purity even with lower-cost raw materials. 


4. Practical elimination of re-runs. 


HOW A METEX MIST ELIMINATOR WORKS 


Bubbles of gas, passing through a liquid (1), burst on 
emerging (2) and form a fine spray which rises entrained 

in the gas flow (3). As this mixture passes through the 7 
Mist Eliminator, the entrained liquid is “wiped out” and 
retained by the extensive wire area until it forms drops 
sufficiently large to fall back through the rising flow (4). 
The gas continues on (5), entirely freed from entrainment. 


WHY METEX MIST ELIMINATORS ARE EFFECTIVE 


1. Their unusually high free volume (often 98%) 
imposes minimum resistance to flow of gases. 


In Metex Mist Eliminators is found the practical ap- 
plication of impingement filtration to the purification 
problems involved in liquid-gas separation processes. 
(See illustration) Baffles, centrifugal chambers or ad- 


ditional head room above the disengaging surface are 2. The multiplicity of wires makes “straight line” 
not required, nor is it necessary to slow down opera- passage of gases impossible. 

tre liquids. 

tions to secure separetion of the entrained liq 3. Entrained liquid is “wiped out” on these wires, to 


WHAT IS A MIST ELIMINATOR coalesce and fall back through rising vapors. 
4. Maximum resistance to corrosion is obtained by 


A Metex Mist Eliminator is a pad consisting of multi- 
selection of the metal or alloy used for wires. 


ple layers of wire mesh, which is knitted—not woven 
—from corrosion resistant metal. Each layer is diag- 5. Easily installed or replaced in new or existing 
onally crimped, with crimps running at right angles in equipment. 

successive layers of mesh. 


To insure accurate fitting and ease in handling and Our engineers will be glad to consult with you on your 
installation, each Mist Eliminator is assembled, prior entrainment problems. Ask for free copy of our 
to shipment, from long narrow strips of the desired brochure, “Metex Mist Eliminators.” It costs you 
thickness. These are cut to fit the shape and dimen- nothing and can save you much. 


sions of the equipment in which the pad is to be in- 
stalled. Sections are readily passed through man holes 
and assembled within the equipment at the desired 
location, and across the line of flow. 


METAL TEXTILE CORP. 


633 EAST FIRST AVE, * ROSELLE, NEW JERSEY 
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desi by BORN 


the original refinery for the Saskatchewan 
Federated Cooperatives, Ltd. at Regina, ™ 
Saskatchewan. 


Teday, IN 1950, we are tripling the 
| size of this plant. When completed late this 
year it will embody all the latest technical 
developments and will provide high octane 
gasoline and other refined petroleum 
products for the and to 
turn the wheels of industry and agricult 


Born designed, engineered and con- 
structed units embody the latest technical 
developments for maximum operating 
efficiency at lowest operating cost. You, | 
teo, will like our service. Call BORN when ~~ 


Other Canadian projects designed, engineered and constructed 
by BORN are: 
Anglo-Canadian Oils Ltd., Brandon Thermal cracking unit 
North Star Oil Ltd., St. Boniface Complete refinery 
Gas & Oi! Products Ltd., Hartel! Thermal cracking unit 
Provincial Gov't. of Alberta, Bitumont: Oil Sands Project 


*- 


ENGINEERS and CONTRACTORS 


TULSA, OKLAHOMA 
ao. LA . Bass Sales 
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T planning plant expansion or new construction. j 
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PIPEFITTERS INSTALL OR 
REMOVE VALVE FROMUNIT 


LINES @ INSPECTS 


Figure | (above) illustrates procedure for installing a control 
valve. The valve is taken from the storehouse to the instru- 
ment shop, where it is inspected, a history cord made, and 
identification tag attached. Figure 2 (right) illustrates pro 
cedure for repair or replacement of a control valve from the 
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process unit to the instrument shop. 
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INSTR T 
| HISTORY CARD CHECKED 
2.CONSULTATION WITH 
ENGINEER NEEDED 
S REPAIR, REPLACE, OR 
REVISE (ORDER REQUIRED 
FOR REPL ACE MENT) 
4 REPAIRMAN'S TAG 
SRETURN VALVE TO UNIT 


CONTROL VALVES do not al- 
ways receive the attention and 
care given other equipment of 
similar importance to the op- 
eration of a process unit; yet 
they are expected to perform 
satisfactorily under extremes 
of processing conditions, 
weather, dirt. and vibration. 
In recent years, however, re- 
fineries have set up programs 
of preventive maintenance 
and extensive repair facilities. 
As a result, the service life and 
operation of control valves has 
been extended and improved. 

The methods and equipment 
described and illustrated in 
this article are among the 
latest and most efficient in use 
today. 


|, SAE of the cost of auto- 
matic control instrument, successful 
operation of a control system depends 
as much on the operation of the con 
trol valves as upon the accuracy and 
sensitivity of the instruments. In other 
words, the control system cannot be 
better than the control valves. 

Control valves must be both rugged 
and sensitive. They must respond to 
the smallest changes in output pressure 
from the control instruments: yet they 
must withstand operating temperatures 
and pressures, vibration, shock, corro- 
sion, erosion, and other conditions of 
operation, 

The performance obtained from a 
valve depends upon selection, installa. 
tion, and finally— maintenance, Actu- 
ally, maintenance begins on the manu- 
facturer’s drawing board, where the 
proper features are incorporated into 
the valve and suitable materials are 
designated. Maintenance must be con- 
sidered when the engineer who designs 
the process specifies the valves. Main- 
tenance must be considered also when 
the valve is being installed, It should 
not be subjected to piping stresses, vi- 
bration, and other undesirable environ 


Top-of-Page Photo 
Pallet corriers or “straddle buggies” hou! 
equipment to and from process units, Baytown 
Refinery of Humble Oil & Refining Company 
These pallets loads of valves are from the No. | 
fluid catalytic cracking unit, which is in the 
beckground. The pallets will be conveyed into 
the shop by the electrically operated pallet 
carrier and the straddle buggies. 
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ments. Whatever the solutions reached 
for these designs, application, and in 
stallation problems, the valve is finally 
turned over to the maintenance man 

A. part of the 
nance program of the Baytown refinery 
of Humble Oi! & Refining Company 
inspection and repair of control valves 


instrument mainte 


has been developed into a routine pro 
cedure. The instrument department is 
divided into three held 
shop, and engineering and clerical 
Phe divided three 
held 7ONes n ch itree of an in 
strument supervisor. Each field super 


main groups 


relinery is into 


visor has from six to eight instrument 


‘technicians.” Each technician has an 
area assigned to him, which may in- 
clude one large unit or several small 
units, depending upon the number and 
concentration of instruments. Each 
technician is responsible for all instru 
ments and control valves in his area. 

The engineering and clerical section. 
as the name implies, handles all of the 
departmental paper work, including 
routine clerical and design work on 


the instrument ends (orihce plates, 
etc.), meter runs, special inner valve 
designs, and field installation sketches. 
The engineers are a staff group, who 


work with the field supervisors or the 


shop supervisor and assist them in 
their problems. 
The shop organization is divided 
into three major sections: 
1) Machine Tool Section 


tion is fully equipped with lathes, mill- 


This sec- 


ing machines, and other machine tools. 
sufficient to make the shop independ. 
ent of the main Machine Shop. Parts 
or even complete instrument units can 
be manufactured if necessary. 

2) Floor and Bench Section. Here 
the main work of repair and calibra- 
tion is done. This section is equipped 
with jib cranes, numerous jigs and fix- 
tures, calibrating equipment. power 
tools and hand tools 
3) Electrical Section, This section 
is provided with the tools and testing 
and calibrating equipment to handle 
practically every type of electrical or 
electronic instrument repair and cali- 
bration. 

The procedure for installation of a 
control valve is shown in Figure 1. Al- 
though it may appear complicated. the 
procedure is relatively simple, While 
certain records are necessary for 
proper functioning of the department. 
the procedure has been streamlined to 
prevent duplication or excessive paper 
work, As a matter of fact. however. 
additional records are kept by some 
field technicians for their personal use 
in maintaining the valves assigned to 
them. 

As a starting point in describing a 
valve installation, it is assumed that 
the valve to be installed is in the store- 
house. It may have arrived at the store- 
house by one of several routes: 1) by 
engineering requisition for a new job: 
2) by instrument department requisi- 
tion; 3) by return from reclamation 
stock or from a discontinued unit. and 
4) it might be a routine stock item. 

Authority to install the valve may 
come from the engineering drawings 


= 


Left, above—in the foreground is o part of the 
machine room facilities of the instrument shop 
Left background—relief valve repair and test 
racks. Center background-contro!l valve dis 
placement meter and other heavy equipment 
repair area. Right bockground—enclosure for 
shop supervisor, orifice meter and gauge repair, 
pyrometer and electronic instruments calibro 
tion and repair, Ducts carry discharge from 
paint spray booths. Each area is equipped with 
jib crane with electrically operated hoists. Wide 
lanes make each area of the shop readily ac 
cessible. Equipment and materials are distrib 
uted with o motor-driven hydraulically operated 
fork lift truck and electrically operated pallet 
carrier 


Left, below—Heavy and light contro! valve sec 
tion. Deadweight tester in foreground. In this 
area contro! valves, displacement meters and 
liquid level instruments are inspected and re 
paired. In left background is point spray booths 
and shop supervisor's office. At right is en 
trance to machine room of the shop 
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Above, left—H. A. Garner, instrument techni- 

cion, repacking control valve in fluid catalytic 

cracking unit No. 2. Inset shows lubrication of 

valve. Both operations are part of routine field 
maintenance. 


Above, right—Repairman O. S. McCullough, op- 

erating fork lift truck, prepores to distribute a 

pallet of heavy valves that have been sand- 

blasted to work locations. The No. 1 fluid 

catalytic cracking unit is visible in the back- 
ground 


on a new job or from an operator's 
work request in the field. 

The instrument field supervisor orig- 
inates an installation or alteration 
order. This order has space for all per- 
tinent data, It is sent to the shop su- 
pervisor and the valve is ordered from 
stock by the shop clerk. The valve 
arrives from the storehouse by truck 
and is rechecked by the shop clerk. 
After inspection of the valve by the 
floor and bench foreman, to see that 
the features are correct, the clerk 
makes out a history card containing all 
the data on the installation order, and 
any other information that the shop 
foreman may desire to place on the 
record, 

The valve is then given a thorough 
check by a repairman in the shop. 
after which it is ready for transporta- 
tion to the field, The shop check in 
cludes an inspection of the valve itself. 
packing, lubricant, and the addition of 
a metal nameplate. on the spring bar- 
rel. which describes the location and 
service of the valve. This nameplate 
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Two pallet loads of valves thet have been returned to the shop from sandblasting. Loaded pallets 

in background contains equipment sent in from process units for repair. T. O. Newman, working 

shop foreman, makes preliminary inspection of valves to determine routing for repair work. Before 

sandblasting valves, stems are wrapped and air connections are plugged for protection. Sand. 
blasters are instructed not to sandblest interior of valves 


saves much time in identifying valves 
when a large number of valves are in 
the shop for repairs. A separate metal 
tag is also attached, which shows the 
initials of the mechanic who approved 
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the valve for service and the date on 
which it was checked. 

The installation order is returned to 
the originating supervisor, who ar- 
ranges for transportation of the valve 
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Above, left—Repairman McCullough removing 
superstructure from volve body using electric- 
ally operated hoist on jib crane. Pneumatic 
“aut-runners” or wrenches are used throughout 
the shop where applicable. Tools such as these 
do much to speed work. Valve holding jig per- 
mits valve body to be rototed and locked at 
@ny quorter position. 
Above McCullough lapping 
refaced plug in valve body. 


to the field. At the unit, it is installed 
by the pipefitters, and the airline con- 
nected by the instrument field techni- 
cian. The technician is further respon- 
sible for checking the action of the 
valve, and checking for leaks in the 
control line. The valve is now ready 
for operation. 

Each field technician has a mainte- 
nance manual in book form in which 
are listed all the instruments in his 
area. These instruments are listed by 
their service and by unit, and also by 
frequency of maintenance. Thus a 


separate page will be devoted to listing 
instruments which must be checked 
twice a week: another once a week. 
etc, The new valve takes its place on 
this list by its controlling instrument. 
Field maintenance consists of checking 
the packing for leaks and regular lu 


Top left—Heavy contro! valve undergoing re 
pair, Newman and B. H. Jones, repairman, dis 
cuss repairs to a butterfly valve. Background 
shows repairmen, L. W. Pohler and W. J 
Reineke, at work on valves and regulotors. Mc 
Cullough is operating the fork lift truck. Equip- 
ment at right is kidney float holding device 


Bottom left—C. G. Lindstrom, machine opera- 
tor, refacing a control valve plug in a machine 
room lathe. Both seats on the plug must be 
matched properly with those in the valve body 
When o repairman connot grind in a valve 
quickly at the bench, the plug is sent to the 
machine room for refacing. Corroded or eroded 
plugs ore built up with weld metal, then turned 
down to their original dimensions 
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A history cord for each control valve is maintained by the shop clerk. All repairs, part changes, 


valve. When a valve is brought to the shop, its h 
n 


tion record and the reverse (show 


brication; periodic inspections for 
“travel,” and operating position 
‘amount of valve opening). 

Replacement of a valve in operation 
on a unit may be necessary for a num- 
ber of reasons. The valve may be too 
large or too small. If it is required to 
operate almost wide open, it is too 
small, or if the plug constantly rides 
the seat, it is too large. The design of 
the valve body or piug, or the mate- 
rials used, may not be suitable for the 
service required. On the other hand. 
trouble with the valve may be caused 
by vibration fatigue from adjacent 
piping. Corrosion and erosion quite 
often are cause for replacement. 

In cases of severe corrosion. the in- 
strument engineer consults the plant 
metallurgist on a substitute material. 
The shop has found that erosive slur- 
ries of sand, catalyst, and clays, may 
require trim of heat treated tool steel 
or stainless steel. and a different valve 
body. designed for such service, Clay 
slurries may cut conventional carbon 
steel valves out in 18 to 24 hours. The 
venturi. or free flow plug) 
type control valve. with trim of heat 
treated tool steel may last 12 weeks in 
similar service, 


(single 


Valve Repair 

The discussion heretofore has been 
concerned with the installation and 
replacement procedures. There are 
other ways by which a control valve is 
sent to the instrument shop—the most 
common of which is the routine turn- 
around. The technician, before a turn- 
around, prepares a list of valves which 
should be taken to the shop for over- 
haul, or for checking and repairing. 
These valves are removed from the 
unit by the pipefitters, loaded on pal- 
lets. and transported to the shop by 
straddle-buggy. 

Upon arrival at the shop. the valves 
are checked on the pallet by both the 
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shop foreman and the shop clerk. The 
clerk makes a list of the valves re- 
ceived, pulls the history cards on each 
from the file, and places them on the 
shop foreman’s desk. The foreman in- 
spects the valves while they are still 
on the pallets and designates those 
which should be taken to the cleaning 
vats. Those which have been in acid 
or corrosive chemical service are given 
a thorough washing regardless of their 
apparent condition. All such valves 
should have an additional tag, which 
calls attention to the dangerous chem- 
icals they might contain, This tag also 
may state the nature of trouble experi- 
enced with valve. Cleaning may con- 
sist of merely washing down with hot 
water, or the use of dipping vats con- 
taining cleaning solution. However. 
most of the valves received at the shop 
are not cleaned, especially if they are 
to be returned to the unit in a short 
time. When time permits, the valves 


duty are recorded throughout the lite of the 


ond 
istory card is checked by the shop foreman. One side (left, above) of the cord cont the spe 
right, above) the service record of the control valve. Actuol cord size is 5 x 8 inches. 


are sent to the sandblast shop. After 
thorough sandblasting, they are re- 
turned to the shop, where they are 
overhauled and subsequently painted. 
Most routine turnarounds do not per- 
mit time for complete painting. 

The shop foreman from his inspec- 
tion determines which valves appear to 
need the greatest amount of repair. 
These valves are worked on first. Each 
valve is assigned to a repairman until 
the available manpower is assigned. 
The valves are picked up the fork 
truck, which is equipped with a lifting 
attachment and placed in the jigs. 
shown in the photographs, They are 
then dismantled for internal inspec- 
tion, When it is apparent that new 
parts or extensive repairing, such as 
welding, are required, the parts are 
ordered, or the parts are sent to the 
welding shop, and the mechanic starts 
to work on another valve. 

For speed and ease in dismantling 


Repaired valves being painted betore being returned to a unit. 
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ind assembling, pneumatic nut runners 
ind impact wren hes are used in the 
shop. If machine work is required for 
the repair, it is handled by the instru 
For 


example, a plug may require trimming 


ment department machine shop 


to seat properly. If the repairman can 


plug easily and 


not grind in the 
quickly, a machinist turns it to fit 


time for the 


which saves repairman 
ind speeds the job 

Sometimes the spring barrel of a 
valve is broken. The broken pieces 


assembled by the repairman 
the edges of the break 


and the assembly 


may he 
in a mandrel 
hevel ground sent 
to the welding shop where it is welded 
The use of the mandrel prevents mis 
alignment during welding. Final align 
ment is made in the lathe. 

Diaphragms that are leaking, or that 
show signs of deterioration, are re 
placed by the repairman 

By this time the shop foreman has 
had time to examine the history cards 


When he 


appears to he a 


valves in the 
that 


on the shop 


finds a valve 
regular visitor to the shop, it is time 
to make an investigation. The foreman 
checks with the supervisor and the en 
vineer, calling their attention to the 
fact that the 


excessive maintenance and repair. Here 


valve seems to require 
is one point where the record system 
receives full justification. The engineer 


will check the conditions shown on the 


service card against those actually ex- 
isting in the operation, and the super- 
visor checks with the area technician 
for his comments. Perhaps a different 
stvle of valve body should be used, or 
a different material used in the trim. 
In some cases a different type of pack- 
ing or lubricant is needed, In extreme 


Installation or alteration order issued by the 
instrument field supervisor. The order contains 
all data pertinent to the control valve and its 
installation. Actual card size is 5'2%8'2 inches 


INSTRUMENT VALVE 
IMSTALLATION OR ALTERATION 


B. C. Norris operating the fork lift truck, which 
has hook lift attochment ocross forks for hoist- 
ing and moving individual valves. This valve 
is being moved to outgoing pallet for return 
to a unit after being repaired and painted 
Superstructure is painted red and the valve 
body aluminum. 


cases where the life of the valve be- 
tween repairs is very short, the engi- 
neer will discuss the problem with the 
company metallurgist, and between 
them decide upon the proper material 
for the part in question— valve body 
or trim, While this matter is being set- 
tled, the repairman is working on an- 
other valve which may need only rou- 
tine checking and grinding. 

Shop routine calls for an inspection 
of the valve seat plug. regrinding. 
checking of the guides for alignment 
and possible sticking, checking of the 
packing gland, the diaphragm, valve 
stem and the entire superstructure. 
Alignment from top to bottom is ex- 
tremely important. 

The mandrel for mounting two-inch 
and larger valves slides into the hold- 
ing jig and permits rotation of the 
valve body. Thus, it is possible for the 
mechanic to the and 
blind head and to regrind the valve 
plug without changing the holding 
piece. A connection in the end of the 
mandrel permits him to connect an ait 
line to test for leakage with both bon- 
net and blind head removed. Upon 


remove bonnet 


reassembly. the diaphragm is tested 
for the tested 
throughout its travel. from 


leakage and valve is 

usually 
three to fifteen pounds gauge on the 
diaphragm, and open and close on the 
valve plug. The stem must move freely 
and without friction throughout its en 
tire travel 

The repairman may overhaul two or 
three valves while the decision is being 
reached on the valve he first disman 
tled, If it is a simple replacement of 
parts, then the parts are ordered from 
stock 
cated, it may 
complete trim in the machine room 


If a special material is indi- 
be necessary to make a 


The shop is equipped to manufacture 
all types of valve trim, 

The final checks include valve body 
gaskets. packing. lubricant. and stem 
travel. The valves are then placed on 
pallets in the outgoing area, ready for 
transportation back to the unit. If time 
permits, the valve is painted 

During a general inspection and 
overhaul of the unit, all control valves 
are brought into the shop. sandblasted. 
overhauled. and painted and returned 
to the unit, This overhaul in the shop 
is also noted on the history card of 


eat h valve 
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A PROPANE purification plant 
that extracts the ethane and methane 
from composite charge, sweetens and 
dehydrates the finished product in one 
continuous straight-line operation is 
being run with a thruput of almost 
4300 barrels per day. 

Raw debutanized propane is ob- 
tained from several sources and col- 
lected in adequate pressure vessels 


PROPANE, a material dis- 
carded to the residue gas 
streams of many refinery proc- 
esses, often finds a good mar- 
ket of its own. Where such 
markets exist it is sometimes 
practical to install special 
processing equipment for pro- 
pane manufacture. In one such 
installation, described here. 
the propane was available 
from several process streams 
and in several degrees of 
purity, though each stream 
has been debutanized. A sin- 
Propane Recovery Unit with Supply Storage in Background. Se ad ehy — 
tion to make a finished com- 
mercial propane. The cost of 


Purified the special unit can readily be 
Propane Mixture , justified by its considersble 
output of a salable product. 
Sweetened and Dehydrated 
from which it is fed continuously to 
a 6-foot x 34-foot feed surge tank at 
In One Continuous Operation a pressure of 275 psig. Of the total 


charge to the propane recovery unit, 


Flow Sheet for Propane Refinery Purification Plant. 


Feed Pump capacity is 122 gpm 1265-foot head, and @ 445 specific gravity. The Feed Bottoms exchanger duty is 655,000 Btu. per hour 
A 500 square feet, and K 415. Bottoms after cooler-duty, 352,000 Btu. per hour; K 37, A 500 equare feet, and water 35 gpm, Over 
head Condensers $ million Bru. per hour duty, K = 565, A-« 412 equare feet, and water 3060 gpm. RKeboiler 4,260,000 per hour duty 
u 7500 Btu. per square foot; A 570 square feet. Regeneration Heater 1 million Btu. per hour duty, K 80, and A =~ 120 square feet 
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161 barrels per hour consists of sour 
material containing both hydrogen sul 
fide and a slight trace of water in solu 
tion, The remaining 17.7 barrels per 
hour is primarily ethane free and con 
tains no hydrogen sulfide. haut shows a 
trace of moisture. which is removed 
along with the major portion of the 
charge 

The main feed to the propane recov 
ery unit is picked up by two pumps 
operating in parallel under recording 
flow control and charged to the de 
ethanizing column. This feed has an 
‘verage temperature of 100° which 
ix increased to 141° F. by a shell-and 
tube feed-to-bottoms heat exchanger 
The charge may enter the deethanizer 
through any of three feed nozzles 
placed above 21st. 23rd. and 25th 
hubble trays 
the hase to the top.) This column has 


(Travs numbered from 
in inside diameter of 5 feet, a total 
heieht of 72 feet. and contains 50 
hubble travs spaced on 2-foot centers 

The feed temperature ts controlled 
by the quantity of column bottoms 
passed through the teed-to-bottoms ex 
changer 

The operating pressure on the col 
umn is 450 psig. and the reboiler tem 
perature 175° F, Reboiler heat require 
ments are supplied by 225-pound 
steam from nearby steam generators 
uta rate of 4800 pounds per hour 
Steam is admitted to the reboiler 
through a recording flow controller 
having its thermowell set into the side 
of the column between the lOth and 
lith bubble trays 
mn operation indicates the most ef 


Experimental col 


fective control of fractionation is ob 
tained with the control point between 
these bubble trays. The 10th tray is 
controlled for a temperature of 175° F 
The propane bottoms stream contains 


wm extremely small percentage of 


ethane and no trace of methane. Steam 
condensate from the reboiler is 
pumped from a water accumulator 
fitted with a liquid level controller, so 
that a water seal is maintained. 

The top of the deethanizer is op- 
erated at a temperature of 117° F. by 
pumping overhead condensate back to 
the top tray. Overhead vapors from 
the column flow through two sets of 
water-cooled reflux condensers in par- 
allel, Three hundred gallons per min- 
ute of water at 8O° F. gives a reflux 
accumulator temperature of 90° F. Ac. 
cumulator pressure is 435 psig. Resi- 
due product is released through a con- 
trol valve into the plant fuel system. 
The normal quantity of reflux 100 bar- 
rels per hour, Liquid volume reflux 
ratio is .621:1 to feed. and ratio to 
residue gas diseard is 1.466:1 

From the charge of 161 barrels per 
hour to the fractionator, there is re- 
covered as 99 plus propane, a volume 
of 99.6 barrels per hour which con- 
tains no methane or ethane. but has a 
trace of hydrogen sulfide. These hot 
bottoms flow through the feed to bot- 
toms exchanger to a product cooler 
which reduces the temperature to 

recording controller reset by 
a liquid level instrument permits the 
stream to pass to caustic washing 
equipment. To sweeten the propane. 
two horizontal vessels are installed to 
operate at 350 psig. These vessels are 
piped with manifolds to permit opera 
tion in parallel or as a single unit 
Caustic in these contactors is inti- 
mately mixed with the propane by re- 
circulating both caustic and product 
ata rate of 100 barrels per hour each. 
Caustic is withdrawn from the bottom 
side of the vessels, and propane from 
the transfer line leaving the top of the 


contactors. Freshly fractionated pro 


pane flows into the vessels through a 
nozzle slightly above the center of the 
head, and the circulating pump dis- 
charges through a similar connection 
just below the center of the intake 
head. Inside these vessels is a venturi 
mixing nozzle through which both the 
fresh propane and the caustic-propane 
mixture pass under high velocity to 
obtain maximum contact between the 
product and the treating solution. 

Sweetened propane flows from each 
contactor to sand filters which remove 
traces of treating solution, These fil 
ters are vertical vessels, | feet x 10 
feet and operate at a pressure of 285 
psig.. either singly or in parallel. At 
the line leading from the base of the 
filters, a connection is installed which 
permits sweet fractionated propane 
from other sources to comingle with 
the fractionated product from the pro 
pane recovery unit. The combined 
stream, amounting to 117.3 barrels 
per hour is led to the dehydration sec- 
tion of the unit. This section contains 
three 4-foot x 18-foot vertical vessels 
filled with prepared bauxite which 
serves to dry the product before stor 
age. Three horizontal storage vessels 
are used. 

The bed of bauxite is regenerated 
with hot treated propane pumped at 
a rate of 13 barrels per hour. This 
propane flows from a 4-foot x 16-foot 
feed tank through a steam heated va- 
porizer to raise its temperature to 
375° F. Hot propane vapors and water 
vapors are condensed in a shell-and 
tube cooler, Water is drained from an 
accumulator boot. while the liquid 
propane is recirculated through the 
heater and bauxite bed until tests in 
dicate that ali moisture has been re- 
moved, Pumps which handle the 
propane are vertical units, with multi 
vane impellers set in a well for flooded 
suction 


Below, left Treating Section of Propane Recovery Unit with Bauxite Dryers at Right and Sand Filters at Extreme Left. Steam Heating Units at 
Left Side of Dryers for Regeneration of Bauxite Below, right Vertical Multi-Stage Centrifugal Pumps which Circulate and Transter Propane in 


Process at Propane Recovery Unit 
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Figure |. Diagram of 
porotus for Carbon 
and Hydrogen. 
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Reduced-Scale Methods for 
Micro and Semimicro 
Organic and Inorganic Analysis 


PART 1 


THOMAS D. PARKS and LOUIS LYKKEN 
Shell Development Company, Emeryville, Calif 


IN PETROLEUM research laboratories, the use of reduced-scale 
analytical methods is desirable or necessary for several reasons. The main 
application of such methods is the analysis of certain types of samples 
which are inherently too limited in amount for macroanalysis; e.g., engine 
or corrosion deposits aggregating only a few milligrams. In many such 
instances, other classical microprocedures, i.e., gamma procedures, are 
applicable but they are often tedious, require very careful sample prep- 
aration, and ‘or necessitate highly specialized apparatus and technique 
Reduced-scale methods are also useful for some samples sufficient in 
amount for macroanalysis because they afford obvious advantages in the 
analysis of precious (valuable) materials, explosive compounds, and sub- 

‘ stances which corrode or deplete expensive macroequipment. In addition 
they sometimes offer a means of obtaining useful analytical data on small 
residues remaining after unsuccessful applications of macromethods. 
Thus, in many cases, they are a suitable means of obtaining an analytical 
result on small samples with more-or-less conventional apparatus and 
technique. Mr. Parks, whose present address is Stanford Research Insti- 
tute, Stanford, Calif., originally presented this tovic at the Svmposium on 
Micro Chemistry and the Petroleum Industry held at the ACS meeting, 
March, 1949, San Francisco. 
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a CED-SCALE analytical meth 
ods are generally adaptations of con 
ventional macromethods which have 
been scaled-down to utilize small-sized 
samples (3 to 50 mg.). They are not 
confined to semimicro samples (10 to 
50 mg.) because they can sometimes 
utilize the amount of sample (less than 
10 mg.) generally used with micro- 
methods. In the main, their precision 
and accuracy approach that of the 
equivalent macromethods. In this con- 
nection, it is generally necessary to 
carry through a blank and make cor- 
rections for all reagents used in an 
analysis, 

This presentation covers reduced. 
scale methods found useful in these 
laboratories for the determination of 
organic and inorganic constituents, 
Some of them are based on methods 
described in the literature; brief elab- 
oration of detail is given concerning 
such methods for the sake of clarity 
and comparison with existing varia- 
tions in other laboratories. The re- 
maining cases represent new methods 
which, for that reason, are given in 
detail. 

In the organic field, methods are 
described for the determination of car- 
bon, hydrogen, nitrogen, and sulfur by 
combustion means and of nitrogen by 
Kjeldahl digestion. There is also a 
discussion of methods of determining 
organic functional groups including 
acidity, basicity, saponification num- 
ber, and carbonyl value; detailed pro- 
cedures are given for the determina- 
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tion of ester value and hydroxy! group 

Pertaining to inorganic analysis, de 
tailed procedures are given for the 
determination of silica, aluminum, 
nickel, tin, and calcium. Procedures 
are outlined for the determination of 
phosphorus, lead. copper, iron, Zine 


silver, sodium, and potassium 


Methods of Organic Elemental 
Analysis 


Carbon and Hydrogen 

The microdetermination of carbon 
and hydrogen is carried out in a modi 
fied Pregl apparatus a schematic 
diagram of which is shown in Figure | 
The rates of flow of oxygen into the 
combustion tube and exit gases from 
it are indicated by sensitive rotometers 
The combustion tube is constructed of 
(o.d.) Vycor glass; a quartz 
side-arm, bearing a spherical joint, is 
sealed on the entrance end to permit 
connection to the scrubber system fol 
lowing the preheater. To permit the 
inalysis of samples of unknown com 
position, a universal tube filling is 
used which includes a section of lead 
peroxide maintained at a temperature 
of 192 + 1°C, The sample (3 to 10 
mg.) and the absorbers are weighed 
on an Ainsworth Type FDJ projected 
heam microbalance. The absorber for 
water is filled with Dehydrite; that for 
carbon dioxide is filled with Ascarite 


Nitrogen by Dumas Combustion 

The diagram of the apparatus for 
the microdetermination of nitrogen by 
the Dumas method is shown in Figure 
2. Provision is made for reverse purg 
ing with carbon dioxide during intro 
duction of the sample to the tube, The 
sample (3 to 10 mg.) is not covered 


with oxidizing material, such as cop- 
per oxide, but is pyrolyzed in a me- 
tered stream of carbon dioxide. The 
remaining residue is burned in a me- 
tered stream of pure (electrolytic) 
oxvgen \ motor-driven, platinum. 
wound traveling furnace (1L000°C), is 
used to heat the sample. The nitrogen 
is collected in an ungraduated azotom- 
eter tube (filled with 30 percent caus- 
tie solution) and subsequently, it is 
transferred to a buret system where 
it is accurately measured over a satu- 
rated brine solution. The buret is so 
constructed that volumes of less than 


0.3 ml. are measured with an ac- 
euracy of 0.001 ml. and those from 
to ml. with an accuracy of 
0.005 ml 


Vitrogen by Kjeldahl Digestion 

In the microdetermination of nitro- 
ven by Kjeldahl, the acid digestion of 
the sample is done in small 30-ml. 
Kjeldahl flasks which are connected 
to a glass manifold by means of spher 
ical joints. The fumes are removed 
from the manifold by sucking a slow 
stream of air through by means of a 
water aspirator, The distillation of the 
ammonia is made in all-glass, Kirk- 
type steam distillation assembly. 


Halogens and Sulfur 


For microdetermination of halogens 
and sulfur, the sample (3 to 10 mg.) 
is slowly burned in a stream of oxygen 
passing through an empty quartz tube 
(8 mm. i.d.), a portion of which is 
maintained at 800 — 25° C. by an 
electric furnace. The strong acid gases 
are stripped from the oxygen stream 
by means of a special absorber con- 


taining sodium carbonate solution 


Figure 2 Diagram of Microcombustion Apparotus for Nitrogen by Dumas Method 
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(Figure 3). The halide ions are de- 
termined by amperometric or poten- 
tiometric titration with standard silver 
nitrate solution: the sulfate ion is pre- 
cipitated and weighed as barium sul- 
fate. In the latter method a constant 
correction is applied in order to 
achieve satisfactory accuracy. 


Discussion 


While the above combustion 
methods are chiefly useful in the anal- 
ysis of samples limited to 100 mg. or 
less total weight. they are also of 
value in the analysis of samples which 
are not so limited in size. For exam- 
ple, their use makes possible the anal- 
ysis of peroxy compounds and dinitro- 
phenylhydrazones without serious, 
damaging explosions generally attend 
ant with macromethods; probably, the 
small sample does not allow the po- 
tential hazard to develop before the 
sample portion is consumed. Another 
example is the preferred use of micro 
combustion procedures for carbon, hy 
drogen, and nitrogen in the analysis 
of materials rich in phosphorus, halo- 
these elements 
in the macro 


gens. and or metals: 
give rise to difficulty 
applications by severe corrosion and 
rapid depletion of the tube fillings. 
The equivalent microapplications are 
only slightly affected by these elements 
because of the small sample used. 

Like the similar macro version, the 
micro-Kjeldah| method is strictly ap- 
plicable to only certain types of nitro- 
gen compounds (e.g.. amines and ni- 
triles). However. for such materials. 
it is preferred to the more universal 
Dumas method for the analysis of 
groups of similar samples and for 
samples low in nitrogen. 

The details of the above methods 
unless otherwise stated, are similar to 
those found in the well-known work of 
Pregl. 


Methods of Organic Functional 
Group Analysis 


ferdity and Basicity 

For the determination of acidity and 
basicity, the sample (30 to 50 mg.) is 
dissolved in 10 ml. of a 1:1 mixture 
of benzene and isopropyl aleohol and 
titrated potentiometrically with 0.02 N 
standard alcoholic base or ac id. 
using glass and calomel pencil-type 
electrodes in spe ial evlindrical 
cell.’ shown in Figure 4. and measur 
ing the cell potential with a suitable 
electronic voltmeter The titration is 
made from a 10 ml. buret graduated in 
0.05 mil. divisions, By means of the 
titration curve, differentiation is made 
between strong and weak acids and 


strong and weak bases. Correction is 
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Figure 4. Cell for Micropotentiometric Titration of Small Volumes 


Figure 3. Absorber Used in Microdetermination of Halogens 
of Solution. 


ond Sulfur. 


made for the acidity or basicity found meyer flask with a minimum amount of the method of Peterson, Hedberg, 


in « corresponding blank test. | water (2 mil. or less). Titrate with and Christensen.” The alcohols are 
acid, using ‘ted with acetic anhydride-pyridine 

Saponification Number indicator, to determine the amount of "acted With 
: hydroxide consumed. Correct for saponi- mixture in hermetically sealed micro- 


In the determination of saponifiea- fiabl hlorid hit 
lable chloride anc or acidity presen tai > 
tion numbers, the sample (30 to 50) the orivinal tubes. Details of the procedure fol 


mg.) is refluxed in a medium consist- 

ing of 5 ml. of benzene and 5 ml. of Hydroxyl Group 
O.1 N standard alcoholic base.” '* using 
a reflux apparatus with the water- 
cooled, snug-fitting immersion conden- 
ser illustrated in Figure 5. Without 
removal from the reflux cell, the ex- 


cess base remaining after the reaction OUTLET INLET 
is titrated potentiometrically as above 
with 0.1 N standard alcoholic acid. ty 
From the titration curve. differentia- 
tion is made between strong and weak 
acids formed during saponification. A 
blank test is made under identical con- 
ditions and the difference in titration 
used for calculation of total and strong 
acid saponification number. 

4 modification of the Foulke and 
Schneider method" is used for the 
microdetermination of ester values on 


low: 
By means of a hypodermic needle, in- 


ad ; troduce 2 to 10 me. of sample into a 
The microdetermination of hydroxyl — weiehed reaction tube (3 mm, id, 6 em 
group is carried out by a modification jong, soft glass). Centrifuge, weigh, add 


T= 


ganic compounds; normal alcoholic 
potassium hydroxide is substituted for 

the diethylene glycol-potassium hy- bi 
droxide reagent, The reflux tube, with 
stopcock, and the heating block are 
shown in Figure 6. The detailed pro- 


cedure is as follows: SPECIAL 


| 
Wergh 100 to 1) me of tsopropyl | 
alcohol-potassium hydroxide reagent BEAKER 
imto reflux tube Add 5 to 10 meg. of | i 
sample, immediately close with top, and en ; 


weigh. Place in cool heating block and 
slowly heat with microburner. When 
the temperature reac hes 60 to 70° C a 
2 open the stopcock momentarily to 
equalize the pressure. Continue heating Figure 5. Weter- 
to 130° C. and heat for 2 minutes at Cooled Immersion 
this temperature Remove the reflux Condenser for Mi- 
tube, allow to cool to room temperature, crosoponification 
wash contents into a 1l0-ml, Erlen Unit 


ind 
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Figure 6. Heating Block ond Reflux Tube for Microdetermination of Ester Value 


to me. of the acetic-anhydride 
pyridine mixture and centrifuge again 
‘ace the tube in an ice mixture and 
seal with a fine flame. Weigh the sealed 
tube hake well, and set aside for 24 
hours. Place the tube in a 125-ml. Erlen 
vever flask contaiming about 10 ml. of 
arbon cioxide-tree distilled water, crus! 
vith a sturring rod, and titrate unused 
scid with standard sodium hydroxide to 
¢ phenolphthaleim end poimt. Titrate 
i known weight of the reaction mixture 
n a similar manner with the standard 

dium hydroxide Adjust this figure 
to apply t the amount of reaction mix 
ture used per sample, and obtain by 
lifference the amount of acid consumed 


Carbonyl Croup 

The reduced-seale determination of 
the carbonyl group on water-soluble 
compounds is carried out using the 
aqueous hydroxylamine method of 
Marasco Water 
pounds, or compounds of either type 


insoluble com 
in water-immiscible solvents, are usu 
silly analyzed by the alcoholic hydrox 
vlamine method of Smith and Bryant 

In either case, the sample (10 te 50 
mg.) is added to a known amount of 
hydrochloride solution 
necessary } and the 


with GOL N 


hvdroxvlamine 


theating. if solu 


tion is titrated standard 


base to determine the hydrochloric 
acid formed equivalent to the carbonyl 
of the sample. 


Discussion 
As shown in Table 1, the acetic an- 
TABLE 1 
Recovery of Known Amounts of Alcohol by 


the Modified Acetic Anhydride-Pyridine 
Micro-Procedure for Hydroxyl Group 


Hydresyl, Percent 


ALCOHOL Theery 
lsopentano! 3 
n-Bu 22.7 
22.7 
Ethylene glycol monomethy| ether 24 
Ethylene elycol monoethy! ether 18.9 18.8, 18.9 


hydride-pyridine method (above) 
gives good results in the determination 
of hydroxy group in various alcohols. 
Similar are obtained bv the 
ester and carbonyl methods. The fune- 
described are 
reactive 


results 


tional group methods 
applicable only typical, 
compounds and are not always de- 
pendable in analyzing unknown ma- 
terials. However, the recovery obtained 
is good enough to be of definite value 


in most cases. These methods are par- 
ticularly useful in affording confirma- 
tory information on samples that have 
been almost depleted in other diag- 
nostic tests. 


End of Part 1. The second and con- 
cluding part will appear in an early 
issue of Petroreum Rerier. /t will 
discuss reduced-scale methods for the 
determination of 12 common inorganic 
elements and will give detailed pro- 
cedures for silica, calcium, tin, and 
nickel. 
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Equipment Stresses 


Imposed by Piping 
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7 and turbines in steam and 
process industries are subject to inter- 
nal pressures, dynamic forces, weights 
of piping and valves, and forces from 
expansion of piping. Most manufac- 
turers generally design them for inter- 
nal pressures, dynamic forces, and add 
a reasonable factor of safety, based on 
past experience, to resist forces from 
expansion of piping, 

Pumps and turbines are purchased 
on performance basis. and not on their 
capacity to resist expansion forces 


from piping. Most manufacturers are 
generally reluctant to state the maxi- 
mum forces which their equipment can 
resist and still operate satisfactorily 
above normal temperatures. The oft 
repeated and frequently requested zero 
loading condition during operation is 
seldom met in practice, Hence pumps 
and turbines, in many instances are 
resisting forces which have not been 
provided for directly in their designs. 
As long as the equipment does not 
break down completely manufacturers 


Figure | 
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are seldom troubled. Maintenance in 
excess of that required for normal 
operations are generally taken for 
granted, 


Causes of Troubles 

One of the major causes of pump 
and turbines troubles is generally due 
to excessive forces from expansion of 
piping. These forces may be caused by: 

1) Suction and discharge piping of 
pumps, and steam exhaust of turbines 
being too rigid. 

2) Improper location of rigid an- 
chors, nullifying flexibility of pipe 
bends, 

3) Improper use of expansion joints. 

+) Improper use of guides on main 
piping runs to and from pumps and 
turbines. 

5) Incorrect methods of supporting 
valves and piping, 

6) Too rigid by-passes to spare 
pumps. 

Similarly pumps and turbines may 


PUMPS and turbines are nor- 
mally required to resist con- 
siderable forces imposed by 
the expansions of connecting 
piping. Unless such equip- 
ment is carefully investigated, 
severe over-stresses and pump 
rotations can result and can 
have marked effect upon both 
equipment maintenance costs 
and service life. This article 
points out many of the factors 
involved and outlines proce- 
dures to be used in checking 
equipment items. 

It is suggested that the 
Look Box discussion, “Pump 
Stresses,” page 63, be read in 
this connection. 


have the following potential points of 
weakness: flanges too thin, nozzles too 
weak, casings of insufficient thickness, 
stud bolts too small, pedestals too 
flexible, and pump bases of insufficient 
stiffness. 


Expansion Forces 

Every pump and turbines operating 
above normal temperatures is subject 
to three direct forces, and three mo- 
ments caused by expansion of piping. 
This is the most general case. If the 
piping lies in plane, number of forces 
is reduced. 

Referring to Figure 1, the three di- 
rect forces are shown acting along the 
three axes X, Y and Z, and are called 
F.. F, and F,. Also three moments 
M,,. M,, and M,, are rotating in the 
XY. YZ, and ZX planes. These forces 
will be considered resultants 
throughout this article. 

If pump or turbine has four sup- 
ports, two of them are generally capa- 
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ble of resisting rotations in the NY 
plane. These supports are generally 
the ones whic h control origin of ex 
pansions 
not om a position to resist rotations 
since oversized holes are generally 
provided in the equipment, This is in 
dicated in Figure la 

bor pumps and turbines operating 
above normal temperatures, YY axis 
must be stationary in order to main 
tain alignment with the coupling Some 
type of positive mechanical guying 
arrangement is provided along this 
axis on all turbines and most pumps 
Expansions in transverse direction of 
the pump or turbine, relative to YY 
axis, are absorbed by slotted holes or 
suitable guides along \'N’ axis. The 
other two holes along \’X” must be 
oversized to absorb resultant expansion 
of the equipment relative to VN’ and 
ares 

All four points of support will be 
effective in resisting rotations in the 
YZ and ZX planes. The reacting forces 
will be either tensile or compressive, 
and will be perpendicular to the X¥ 
plane 

These moments tend to lift the pump 
or turbine about some point such as 
d” of Figure la. Resisting these mo 
ments are moments of weight of pip 
ing, valves, equipment itself, and direct 
forces from expansion, If differential 
moments cause uplift suitable studs or 
clamping devices must be provided to 
resist this force 

Equations for net uplift can be de 
termined from statics. If F. is the total 
direct load coming upon the four 


and M 


sultant moments, and T, net uplift 


net re 


pornts of support, M 


farce to be resisted the equation is as 


follows 


7. 


where hb and 1” are distances be 
tween supports and center lines of 
pump of turbine 

The value in parentheses must al 
ways be positive, and indicates that 
tension is present on the farthest stud 
If the result is negative. tension does 
not exist, and all four supports are 
under compression 

Simultaneously torsional moment in 
the \y plane may be actin 


this moment ts couple 


Resisting 
acting 
through the studs or shear kevs along 
VV’ axis. The shear 1 


or shear kev, assuming frictional re 


on each stud 


sistance as being zero is 
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The other two supports are 


The resultant stress on the most 
critical stud bolt is then made up of 
tensile and shear stresses, These two 
stresses should be combined according 
to the maximum shear theory. If shear 
kevs are used, stud bolts would only 
be subject to tension, 

The effect of horizontal shear T 
may at times be greater than net up- 
lift. If T. when combined with F, is 
large. it may deflect pedestals suffi- 
ciently enough to cause angular rota- 
tion of the pump or turbine as a whole. 

Resistance to rotation in the XY 
plane for pumps and turbines with 
two supports would be the same as for 
four. Equation 2 would apply. Net up- 
lift due to moments in YZ and ZX 
can be determined from equation 3 
listed below. One new term has been 
added, namely distance “C.” which is 
the distance from center line of stud 
bolt to the edge of the base plate 


A 
7. « > 2, / (2 


The value within the parentheses 
must be positive to indicate uplift. If 
the value is negative, compression 
exists 

Some pump and turbine manufac- 
turers provide an auxiliary support at 
a distance “ec,” as shown in Figure le. 
Origin of expansions is still at X’X’ 
Expansion over length “¢ is either 
absorbed by flexure of the support, or 
by sliding 

If the flexible support is welded to 
the underside of turbine or pump, re- 
sistance to rotations are increased con- 
siderably in the YZ and XY _ planes. 
Approximate equations for uplift are 
given by equation 4, and for torsion 


by equation 5 
A Mir Mu 


& 
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This type of construction is some- 
what undesirable, especially when sup 
port for pump or turbine at \’X’, and 
top of elastic support at XX are at 
different levels, Differential expansion 
in Z direction develops indeterminate 


forces and secondary displacements in 


plane 


Effect of Forces on Casings 

Forces acting through suction and 
discharge nozzles are transmitted to the 
easing, which in turn transmits them 


to the supports. If moments ML, and 


M., are large overstressed condition 
may exist at the junction of nozzle 
with the casing. These moments may 
causes appreciable yielding of the cas- 
ing. decreasing operating tolerances. 
Substantial ribbing must be provided 
to distribute moments over larger areas 
f casing. 

Torsional moment M,, has little ef- 
fect on distorting the casing. Although 
torsional stresses may be high at the 
junction of nozzle and casing they 
generally are not serious, The two di- 
rect forces F, and F, generally have 
secondary effects on pump casing. F, 
causes direct compression, while Pos 
shear and bending stresses. 

F, is the more critical force, as it 
may cause local flexural deformations 
of the casing as shown in Figure 1d. 
Deformations from direct load when 
combined with those due to moments 
M.. and M., may decrease clearances 
between impeller blades and inside of 
casing, 

Frequently pumps and turbines have 
side inlet or outlet connections, Base 
ells are sometimes provided and rig- 
idly anchored. This type of construc- 
tion prevents expansions, and large 
forces will develop which may effect 
operation of equipment. The only so- 
lution is to disconnect the base ell, 
and allow the point to move freely. 


Permissible Forces 


In view of a large number of uncer- 
tain factors involved. it is difficult to 
predict what loadings may be imposed 
on pumps and turbines operating above 
normal temperatures. The first indica- 
tion of possible loadings on pumps 
was made in a paper by Rossheim and 
Markl. Stresses in Pipe Lines Due to 
Pressure and Expansion, presented at 
the annual meeting of American Soci- 
ety of Mechanical Engineers. in De- 
cember, 1939, 

These writers state that a “review of 
a large number of stress calculations 
involving pipe line connecting to 
pumps gave the following averages for 
end reactions 


F,, Vertica < expansion, plus 
verht of pumy ser, valves, fittings 
in Ibs. is equal to 3.25D* 

} and | ateral thrusts 1 any d - 

Rending sional moments, in inch 


pounds is equal t OOTY. where D is 


ches 


crease 


Authors of the above article do not 
state whether above loadings are for 
reciprocating or centrifugal pumps, or 
whether pumps have two or more 
points of support, nor operating tem- 
peratures of pumps. 

Applying the above rule to centrifu- 


> 
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gal pump with 6-inch suction, 4-inch 
discharge nozzles, 8-inch suction and 
6-inch discharge piping, the forces 
would be: 


Sum of F, forces = 8600 pounds 

Sum of F,, or F, = 3900 pounds 

Sum of moments in any direction 
160,000 inch pounds 


The above forces appear excessive, 
even for the much larger type hot oil 
reciprocating pumps, 

A somewhat similar set of rules, de- 
veloped by the writer. based upon a 
large number of stress calculations 
and actual installations. are as follows: 

For pumps and turbines with four 
points of support. and with tempera- 
ture not greater than 650° F.. maxi- 
mum forces at operating conditions 
are as follows: 


F,, or vertical force, including weights 
i valves, fittings, piping, insulation, and 
lirect forces from expansion is equal to 
250 tumes the sum of nominal diameters 
f suction and discharge piping, with a 
maximum of 4000 pounds. Any load in 
excess f the above would be counter 
weighed or spring supported 

Fy, Fy, lateral thrusts in any direction, 
100 times the sum of nominal pipe diam 
eters, with a maximum of 1500 pounds 
Any load in excess of the above would 
equire redesign of piping. Moments in 
any three planes, under operating condi 
tions, 2700 times th sum of nominal 
pipe diameters m inch pounds, with a 
maximum of 40,0000 1 pounds. Mo 
ments in excess of tl acting on 
the equipment, would e redesign 


mpmng 


For pumps or turbines with two 
supports, forces are as follows: 


F, is equal to 300 times the sum of 
nominal pipe diameters, but not to ex 
ceed 2700 pounds 

F. and F,, lateral thrusts in any di 
rection, are equal to 85 times the sum of 
nominal pipe diameters, with a maximum 
of 900 pounds 

Moments in XY plane are equal to 
1700 times the sum of nominal pipe di 
ameters with a maximum of 18,000 inch 
pounds 

Moments in ZX plane are equal to 
1700 times the sum of nominal pipe di- 
ameters, with a maximum of 22,000 inch 
pounds 

Moments in ZY plane 


pounds maximum 


10,000) inch 


For cast iron turbines, above values 
should be decreased by some reasona- 
ble factor. A factor of 0.6 has been 
applied with considerable success for 
a long period of time, without any 
noticeable effects on performance. 

As operating temperatures begin to 
increase above 650° F.. the various 
recommended forces should be de- 
creased by 15 percent for every 50 
temperature increase, At an operating 
temperature of 800° F., the maximum 
permissible forces on pumps or tur- 
bines, should be 55 percent of those 
indicated. 

During erection, when pre-strain of 
the piping is taken into account, the 
forces indicated can safely be doubled. 
This condition being a temporary one, 


and is relieved during operating 
period, 


Conclusions 


The indicated range of forces, in the 
writer's opinion, are maximum values 
which may be imposed on pumps and 
turbines, and still have trouble free 
performance, These values are solely 
for standard types of equipment, and 
are not indicative of the forces and 
moments which may be imposed on 
large sized turbines operating electric 
generators. 

A far more desirable condition 
would be to prestrain suction and dis- 
charge piping completely, using pumps 
and turbines as anchors, This would 
place maximum stress on equipment 
cold, and theoretically zero stress un- 
der operating conditions. 

Complete pre-strain would leave 
pumps and turbines with a considera. 
ble margin of safety, to cope with any 
emergencies arising out of plant mis- 
operation. Such a practice would in- 
crease over all safety, lengthen useful 
life of pumps and turbines, and reduce 
maintenance costs. 

Complete pre-strain can be accom- 
plished without additional costs by 
utilizing flexible properties of bends 
and weld ells to their fullest extent. 
Field erection costs are insignificant, 
when compared with the cost of the 
project, 

NOTE 


The author, Mr. Wolosewick ts on nes 
with Sargent and Landay, Engineers, Chics 


NEW USE FOR FURFURAL PROCESS 


The first commercial use extraction unit em- 
ploying furfural as the solvent and specifically 
designed for the production of Diesel and do- 
mestic heating fuels was announced last month 
by Michael Holpern, vice president in charge 
of refining, The Texas Company. Widely used 
by the oil industry for the removal of sludge 
producing elements in motor oils, the furtural 
process has been adapted to the new use in a 
commercial unit operated by The Texas Com- 
pany at its new $60 million refinery at Eagle 
Point, N. J. (Photo at right.) 

Substantial improvement of cetane number 
in diesel fuels, improving burning quality of 
domestic heating fuels, and the reduction in 
sulphur content of all products have resulted, 
Halpern said 

In effect, the process upgrades catalytic cycle 
stocks to virgin gos oi! quality 

Design of this unit resulted from study of 
laboratory data and pilot unit work os well as 
two years’ operation of a semi-commercial plant 
at The Texas Company's Los Angeles refinery. 
This semi-commercial plant produced as many 
as 2500 borrels per day of refined gas oils from 
various charging stocks—'‘all satisfactorily ex- 
tracted with furfural,” Halpern reported 

Early output of this commercial unit “has 
closely duplicated product qualities” obtained 
previously in pilot unit studies refining the same 
stocks. This unit embodies two fractionators, a 
simplified treating tower, and product strippers 


and is designed to operate on a variety of 
oils differing widely in boiling range, with either 
high or low sulphur content and either mod- 
erately or deeply cracked stocks. 


August, 1950—A Gulf Publishing Company Publication 


Because unit operates at extraction tempera. 
tures only slightly above atmospheric, operating 
expense for heat input is unusually low, it wos 
pointed out. 
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The Atlantic Refining Company uses atomic 
energy successfully in motor oil research in its 
Philadelphia laboratories. Clifford J. Wirth, us- 
ing tongs to lessen exposure to the dangerous . 
rays, installs an engine part made radioactive 
in the atomic pile ot Oak Ridge while Hugh R. 
Jackson checks the amount of radiotion with o 
Geiger counter 


Atlant 


m the use atome energy m petroleum 


1943 was granted a patent 


research. The company's first exper 


ments in this field were made with a 


cyclotron, several years before the 


atomic pile at Oak Ridge became avail 


able for that purpose 


The use radiation as a re 


search tool ts proving so effective that 


Atlantic scientists are extending its ap 


plication to experimentation with other 


petroleu products and processes. By 


using a Geiger counter, scientists are 


able ¢ trace, through various compli 
cated chemical and biological processes 
atoms which give off radiation and are 


pes 


Ry the previous method of checking 


if was necessary to run ar 


engine wear 


engine up to 500 hours, the equivalent 


of about 20,000 driving miles. Then the 


engine was torn down and the critical 
parts weighed to determine how much 
f the iror al worn off. Then to test 
another eradk f on, the engine had t 


be reassembled and another similar test 


run. TI tearing down and rebuilding 
prohibited an absolute uniformity of 
engine conditions for the two compara 


tive tests 
Wher the rrachated parts are used 


the test is made on the oil and not on 


the metal. The advantages of this method 


are strikiz 


The enwine need be run for only about 
three hours, ippre ximately 200 driv 
ing miles wo oils can be tested in the 

f operating nditions. Thirty tests car 


I re) by the previous method 
mportant Oil Research Tool When the test run is completed, 2 
metal ntaining a (reiger 
ounter ts pped in the oil sample. This 
instrument mmeditatelw records the 


particles sus 


com 


made wreat u t ‘ this test ens ¢ mall 
vious met! 


different mot nt yea my the qualit j t ls, of are stt 


g other applications of atomi 


motive engines als be energy in petroleum research 
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cording to the procedure to be given 
here have proven satisfactory.” Also, 
there are indications that bubble trays 
give about the same efficiencies even 
though they are of considerably dif- 
ferent types.® 

A “satisfactory” tray must meet all 
of the following conditions: 

1) Low cost consistent with satisfac- 

tory corrosion resistance. 

2) Easily handled, installed and 
IAMES A DAVIES cleaned. 
3) High vapor and liquid capacity. 
1) Low vapor pressure drop. 
5) High efficiency under high and 

low loads and under mildly un- 

steady loads. 


BUBBLE TRAYS--- 
Design and Layout 


The Texas Company, New York 


These conditions are given in the 
order of importance. Efficiency is 
given fifth here since most commercial 
bubble trays apparently give about the 
same efficiency under the same condi- 
tions. Some of the conditions such as 
low vapor pressure drop are opposed 
to other conditions such as high liquid 
capacity and high efficiency, Hence, 
the maximum value attainable for any 
condition is not necessarily the best 


value to incorporate into the design, 


since one condition must be balanced 
against the other conditions for each 


Figure 1. Removable Caps and Risers. (Tray ““**- 

diameter, 3 feet, 6 inches; cap diameter, 6 In Table 1 there is shown a list of 
inches; riser my Courtesy common metals used in tray construc- 
” tions and their cost ratio, It is interest- 
will be design ideas given here with ing to note that cast iron, a most com- 
which some designers will not agree. 
and these ideas may very well be in- about as expensive as 11-13 percent 


correct. but the travs designed ac- chromium steel. It indicates that it is 


mon tray construction material, is 


THE BUBBLE TRAY is possibly the most important single item of 
equipment used in petroleum processing plants. Along with the fired 
heater, the pressure vessel, the catalytic reactor, the pump, the valve. 
and the pipe, it forms the base upon which a great and prosperous 
industry has been built. 

Despite the use of tens of thousands of these trays, both their 
! initial design and their performance in operation still present certain 
mysteries to engineers and operators alike. Operating variables are 
many and tray performance of necessity is evaluated by empirical 
methods. Most fractionation specialists have their individual pro- 
cedures for estimating performance and making tray selections. 
Many articles giving details of specific factors of tray design or per- 
formance have been published. These details are widely scattered 
through the literature and have originated from many sources. Com- 
paratively little has appeared on the over-all problem of setting up 
tray layouts and tower sizes for a given set of design conditions, or 
checking tray loadings in actual plant operations. 


r 
KE have been numerous papers 


written on bubble trav design, 
and some have included theoret- 
ical discussions of various phases. 
None of these, it is felt. is sufficiently 
complete so that a satisfactory tray 
could be designed without recourse to 
an appreciable amount of practical ex- 
perience, and to other miscellaneous 
articles covering specific phases of 
bubble tray design. 
An attempt to give sufficient infor- 


mation as to practice, theory and pro- 
cedure will be made here to allow a 
person without considerable experience 
to design a satisfactory bubble tray. 
It is readily admitted that while con- 
siderable progress has been made in 
putting various phases of bubble tray 
design on a fundamental basis, it is 
still largely empirical. Hence, there 


In this series of two articles, the author, long experienced in the 
design of bubble trays for all types of petroleum distillation appa- 
ratus, has organized the whole tray calculation problem into an 
orderly routine. He has attempted to give sufficient information as 
to practice, theory, and procedure to allow a person without con- 
siderable experience to reach sound answers on bubble tray prob- 
lems. This, Part IL, deals with the mechanical details of the bubble 
tray art. Part Il, to appear in an early issue, will cover the actual 
calculation of tray performance. 


lugust, 1950—A Gulf Publishing Company Publication 


x 
.4 

4 
a 
; > 
| 
H 

93 


cheaper to use a thin corrosion resist- 
ant metal than a metal which has to be 
thick because of corrosion expected. 
In general, the gauge metal trays are 
preferable to cast or welded trays, not 
only from a cost standpoint, but, as 


will be pointed out. from a maintain 


tray 
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ance standpoint as well. A cast iron or 
welded tray also will not have as high 
a capacity as a gauge metal tray be- 
cause of the space taken up by the 
metal in the caps and risers. 

Detailed discussion of metals which 
should be used in tray construction 


Nomenclature 


between the msi t the caps an 
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TABLE 1 


Construction Metals and Comparable 
Costs** 


Sheet Metal Trays 


Carbon Steel 
ereent Chrome ‘y Moly Alloy Steel 2-3 
11-13 Pereent Chrome Type 410 Alloy Stee 2% 3% 
Red Brass 3-3, 
18-5 Type 304 Staunless Steel 
Type 347 Stainless Stee 
Mone 
1&5 Moly Type 316 Stee 


Haste 


Other Trays 
Cast tron 2 
We 


Carbon Stee 


* Fabricated Carbon Stee! Trays cost approxumately 20-25 
cents pet pound 
** (Coete shown are fabricated costs per unit area of tray 


to combat corrosion will not be in- 
cluded here. It will be sufficient to 
say. that in the petroleum industry 
where mild corrosion normally occurs. 
having a medium content of 
chromium are widely used. These steels 
are the 11-13 percent chrome type. 
Bolting and nuts should always be 
made of material with good corrosion 
resistant properties so that they can 


steels 


be unfastened easily after being in 
service. 

Table 2 shows weight per square 
foot of tower-area. The weight per 


square foot value is an important fac- 
tor to know since from it can be esti- 


mated the price and weight of the 
tray, The tray weight must be known 
in order to design the shell attach- 


ments for supporting the trays and to 


check the tower foundations. It will 
be noted that the larger the tray the 
heavier it becomes per square foot. 


This is due to the increase in size of 
the tray beams to meet some sper ihed 
maximum allowable deflection for the 
obtaining in the larger 


larger span 


diameter towers 
As the gauge 


lighter than east or 


metal travs are con 


siderably welded 


travs. they will be easier to handle 
and install in the tower. They can be 
more easily cleaned as they can be 


removed from the tower for cleaning 
without the 
caps. It is normal practice to remove 
the caps when unpacking a tower filled 
with cast travs to facilitate the 
work. It has been found by experience 
that light-weight steel travs can more 
quickly be taken out of a tower. 
cleaned, and put back into the tower 
than can cast iron travs 


even having to remove 


iron 


Mechanical Detail 


Figure | shows a type of riser and 


cap assembly that facilitates cleaning 
Cap hold-down arrangements should 
not interfere with the liquid flow. Bars 
laid on top of caps for cap hold-down 
are objec tionable because they tend to 
dam up the liquid flow 

In addition te providing easily re 


. 
A. total annular area per ey th: 
utside of the risers, square feet as 
\ total mesnute $s sectional area of caps per tray, square teet 
A, constriction area. taken as the «smallest area found in the downflow 
sually taken as the flow area between the bottom of the downfl and the 
tray fl “ua ect 
A.. smaller of the areas, A, or A, 
\ t ! t between the inside top of caps and the top 
linder between the ap and the riser ot 
le and ritsile hameter t the top 
us the area between the teeth in the 
| 
| 
t ‘ 
i} 
M and ers in adiacent we of cans 
i i 
j 
4, liq 
apor «le 
‘ 
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movable caps and, if necessary for 
cleaning, risers, it is advisable to make 
the tray sections easily detachable from 
the tower with a minimum of bolts or 
clamps. A most important factor in 
this respect is that the bolts or clamps 
should be accessible from the top side 
of the tray, This will make it un- 
necessary to have a man underneath 
to loosen the tray sections with the 
loss of time in opening up a manway 
to gain access to the lower tray. Care- 
ful attention should be paid so that the 
bolts or clamps, support beams. ete.. 
do not interfere with liquid or vapor 
flow. 

Other mechanical and constructional 
details that are considered in tray de- 
sign will be listed and discussed as fol- 
lows (see Figure 2 and Nomenclature 
for definitions of terms used) : 


1) Foundations 


As a rule the tower foundation is 
not much affected by the weight of 
travs. The size of the foundation is 
usually the same whether the tower 
is packed with cast iron trays or with 
12-gauge carbon steel travs. This fol- 
lows from the fact that the size of 
the foundation required is normally 
set by the size required to resist over- 
turning action. However. if the direct 
loads of the foundation require a 
larger foundation than that based on 
resisting overturning action, the weight 
of the trays would directly affect the 
size of the foundation and gauge metal 
travs would have some advantage over 
cast iron or welded steel trays. How- 
ever, since towers are frequently given 
a hydrostatic pressure test, the weight 
of the trays whether cast iron or gauge 
metal is sma)l compared with the total 
direct load. 


2) Thermal Expansion 


It must be assumed at all times in 
the design of a tray that the metal 
temperatures of the various tray sec- 
tions and the shell will not be the 
same. The tray design should ineor- 
porate provision for absorbing thermal 
expansion. This is usually done by 
using slotted bolt holes and allowing 
clearances between the tower shell and 
the tray. However, these provisions 
should also be made to facilitate in- 
stallation as discussed below, Thermal 


TABLE 2 
Tray Material Weight Per Trey Area 
Pounds Per Square Foot of Tray Area 
j 
Carben 
Metals Cast lron Steel | Type 410 Type 410 
Thickness 2 Ga 14 Ge. 


| 


Auqust, 1950 


P, 


Liquid LEVEL 


TOP OF WEIR 


Pe 


t TRAY SPACING 


TOP OF SLOTS 


ROW BUBBLING 
ROW NOT BUBBLING | 


RISER 
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Figure 2. Cross Section of Bubble Tower with Single Cross Flow Trays 


expansion considerations will rule out 
any chordal members. whether down- 
flow baffles. beams or tray sections, 
welded at both ends to the shell, If in 
sufficient provision is made for ther- 
mal expansion the trays are likely to 
buckle and the beams may become 
warped. Provision of 14 inch per 10 
feet of diameter is satisfactory for 
thermal expansion. However. more 
clearance is provided usually for ease 
in installing trays. 


3) Tray Hold-Down 


Both cast iren trays and lighter 
weight travs need to be securely tied 
down to the tray support members, A 
bubble tower is subject to pressure 
surges, at times of sufficient violence 
to lift the tray from the supports if it 
were not tied down. Violent pressure 
surges have been known to break every 
cast iron bubble tray in a tower even 
though they were fastened. An advan- 
tage of the gauge metal trays is that 
considerable parts of them can be 
salvaged for reuse by straightening 
after sustaining a violent pressure 
surge, The causes of these surges are 
manifold, and sometimes are caused 
by explosions resulting from air in the 
system, or by sudden introduction of 
water into a tower operating under a 
temperature considerably above the 
boiling point of water, 


4) Tower Roundness: 


Not only sufficient clearance must 
be provided between the shell and the 
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tray sections to allow for thermal ex- 
pansion, but additional clearance must 
be available so the tray will fit easily 
into the tower. Both the tray and the 
tower will not be perfectly circular. lt 
is practice to specify that the inside 
diameter of the tower be held to + 1 
percent of the nominal diameter, while 
the tray is held to | percent of 
some nominal diameter less than the 
tower diameter depending on the size 
of the tray support ring. Frequently a 
l-inch bearing surface under the tray 
is provided on the ring supports with 
a l-inch clearance between the trays 
and shell, 


5) Tray Level: 

All tray calculations are made as- 
suming the tray deck is perfectly level ; 
however, as this is not possible in 
practice, some thought must be given 
to the causes, effect and magnitude of 
tray out-of-levelness, The important 
and common causes are as follows: 

a) Tolerance allowed in locating 
the tray supports in the tower and 
making the attachments fast to the 
shell. It is possible to locate the at- 
tachments and supports correctly with 
a tolerance of + \™%& inch vertically 
or circumferentially. 

b) The tower initially is set in its 
foundation so that the top may be | 
inch out from the tower vertical. For 
a tower 120 feet high and 12 feet in 
diameter, this amounts to the tray be- 
ing out of level a maximum of 1 in. 

c) Uneven tower foundation set- 
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tlement will cause the tray to tilt. No 
generalizations can be made on the 
amount of settlement to be expected. 
as it depends on so many factors, A 
foundation under a large tower was 
noted in one case to have settled in 
three years by \ inch in 10 feet. 

d) The tray will also deflect under 
load, This deflection will normally be 
4 maximum at the center of the trav. 
as opposed to the above two wavs 
wherein the maximum effect occurs at 
the periphery. The load is usually as 
sumed to consist of water up to the 
It is 


beams to 


highest weir setting. of 5 inches 
design satisfactory 
16 inch maximum deflection for 


feet 


easy to 
vive | 
tray diameters up to 10 of 12 
Above these diameters the beams be 


come so large that it is difficult to de 


sign a beam that will not interfere 
with the trays themselves, Hence, 1, 
inch maximum deflection are fre 


quently larger diameter 
travs, The deflection of the beam must 
he checked for the 


well as in 


specihed for 


beam in the un 
corroded state as the cor 
roded state. It 
of the writer that a certain beam for a 
that gave 1/16 


in the corroded state 


came to the attention 


large diameter tray 
inch deflection 
de thee ted nearly | 


its own weight in the uncorroded state 


16 inch under only 


due to the large corrosion allowance 
If the size of the beam be 
comes unpractical to meet a 
deflection 
reduced in size by specifying that the 
so that the 
riven deflection will be met under load 
Table 3 


beams for 


provided 
certain 
sllowable the beam can be 


beam be given a cambre 


show Sone 


different 


typical sizes of 
tower diameters 


e)} Uneven corrosion of the trav 
deck itself of of the 


will cause the trav to be out of level 


support) beams 
Corrosion allowances applied are nor 
1 


mally of the range of lL to ‘. inch 
f)} Deflection of the tower under a 
The maxi 
mum vertical deflection ix frequently 
taken as 2! LOO feet 
This means that for a 12-foot 
120 feet high the tray 


1, inch out of level during a 


large horizontal wind load 


inches for every 
in height 
diameter tower 
will be 
high wind 

1) In the manufacture of the travs 
the height of the cap slots and the top 
of the tray 
kept to within a tolerance of + 1/16 
inch. In setting the eap 
the treld this tolerance is seldom ob 
tained 


weirs above the floor is 


ind weirs mn 


From the above given magnitudes of 
differences in tray levels it can be seen 
that if they ill additive the 
would be 


tray 
How 


Even for 


were 


seriously out of level 


ever, such is not the case 


large diameter travs it is safe to as 


sume the maximum difference in tray 


will he ineh This value 


levels 


TABLE 3 

Major Beam Sizes for Sheet Metal Trays 

Beam Allowable 
Tower Drameter Depth Deflecnoa 
‘ 
ts 5° 4a” 
a” Mia" 
10” \" 
18” 
Mo 22° 


should be kept in mind when setting 
up seal dimensions for the tray. Suf 
hieient seals should be provided that 
a positive seal will be present even if 
the difference in tray level is 14 inch. 
his applies particularly to the down- 
flow Also. most im- 
portant to have the static submergence 


seals since it is 
as constant as possible and a good 
liquid distribution across the tray. the 
tray out-of-levelness should be com- 
pensated for by notched weirs. or weirs 
that can be cocked to compensate for 
Adjustable 


changes in 


the tray out-of-levelness, 


will 


static submergence 


caps compensate for 


Tray Reams 
In addition to maximum 


deflection of a certain specified small 


viving a 


the beam must not be over- 
workmen are standing 
when other tray sec- 


amount 
stressed when 
on the tray or 
tions and equipment are stacked on it. 
This load is sometimes given as some 
weight value per square foot for the 


whole tray concentrated in a given 
area in the center of the trav, For ex- 
ample 


For trays up to 12 feet diameter the 
live load shall be 15 pounds per square 
foot of tray and assumed con- 
centrated in the center of the trav at 
100 pounds per square foot 

The allowable 
determines the size of the beam at the 
center of the span so the beam can be 
made smaller and lighter at the sup- 
port ends. This can be made use of in 
providing access openings at the ends 
of the beams to allow workmen to get 
from one side to the other. 

Also the beams should be located 
parallel to the liquid flow across the 
The liquid flow induces a cross 
Vapor and having the tray beams 
located parallel to this flow will keep 
flow velocity to a 


deflection normally 


tray 
flow 
the cross vapor 


minimum 


7) Support Rings 

The attachment to the shell wall that 
supports the trav and frequently the 
welded circum 


shell. It should 


it possible since it 


trav beams ix 1 ring 


ferentially around the 
form a closed ring 
will help stiffen the tower to withstand 
a higher external pressure. Frequently 
through 


howe ver having 1 rine ingle 


the downflow section will cause the 
tower to prime. If the downflow resi- 
dence time is around 15 seconds or 
higher. continuous ring support may 


be used without causing trouble. 


8) cep Holes: 

Holes should be provided in the 
trays for draining liquid off when the 
tower operation is shut down. The 
weep holes should not be so small that 
they will become plugged with dirt 
nor so large that appreciable liquid 
will pass through during operation 
The sizes generally range from 14 to 
56 inch. It is frequent practice to lo- 
cate them close to the overflow weir 
as possible so that if liquid does pass 
through during operation, it will take 
approximately the same path as if it 
passed down the downflows, All low 
points should be drained. Sufficient 
number of holes are required to drain 
a large tower with many trays in a 
few hours. Satisfactory drainage will 
be obtained if one square inch of weep 
hole area is provided for each 100 
square feet of tray area 


9) Leakage 


In order to insure no liquid or vapor 
by-passing around a tray. trays are 
built so as to be able to hold water 
without leakage except through the 
weep holes. All bearing surfaces are 
frequently provided with asbestos gas- 
kets and care is taken that no holes 
are present except the weep holes. It 
is common practice to fill the trays 
with water upon installing in towers to 
test for tightness. Too much emphasis 
on water tightness is frequently made. 
While a tray may leak badly when 
filled with water, it may be perfectly 
tight under normal operating condi- 
tions. The tray vapor pressure drop 
tends to eliminate liquid leakage, Also, 
a water test does not reveal places 
where vapor can by-pass a tray above 
the liquid level. 

Trays operating under a pressure of 
a few millimeters of mercury must be 
made much tighter to eliminate liquid 
by-passing. Trays in this service should 
he sufficiently tight under a water test 
that the water level will not drop more 
than 1 inch in 20 minutes. 


10) Dirt. ( oke ale, Et 


Since the liquid processed in a bub- 
ble tray will usually some 
solid materia! such as dirt. coke. scale. 
etc., some consideration must be made 
to avoid trouble with deposition of it 


contain 


on the trays. Some tray designers set 
the bottom of the « aps ¢ lose to the tray 
floor so that the vapor: will sweep the 
surface of the trav free of sediments 
Other designers feel that sedimentation 
nevertheless, so, thev set 


will oceur 


— 
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the caps sufficiently high over the tray 
floor so the sediment will net build up 
enough to clog the slots before the 
trays can be cleaned at the regular 
turnaround period, For instance, for 
clean stocks the bottom of the cap 
slots are set '. inch above the tray 
deck: for unusually “dirty” stocks a 
height of 11. inches is used. The nor- 
mal height is | inch. 

Pockets and low places on the travs 
are avoided as far as possible since it 
is felt that these would fill up with 
sediment. Inlet and pots fre- 
quently are not used for this same 
reason. 


weirs 


Petroleum tends to coke at high tem- 
perature. In order to minimize this 
tendency, the liquid holdup capacity 
of any part of the tray is kept to a 
minimum. For instance, the depth of 
any side stream drawoff pots or troughs 
is made as smal] as possible. It has 
been found from experience that coke 
does not tend to adhere nearly as 
readily to stainless steel surfaces as it 
does to carbon steel or cast iron sur- 
faces, 

Accessibility: 


11) 


Trays must not only be designed to 
give good fractionation, but must be 
designed to give easy access for inspec- 
tion and maintenance. If the tray is 
removable from the tower, it must be 
designed to easily pass through the 
manways. A manway that is frequently 
used has a 24-inch outside diameter. 
The tray sections should be designed 
to pass the manway with the caps in 
place to obviate the necessity of hav- 
ing to remove all the caps before re- 
moving the section, Easily removable 
caps should be provided, When it is 
necessary to remove caps for cleaning. 
it should be possible to fasten or un- 
fasten the tray-sections from the sup- 
ports from the top side of the tray. 
This eliminates having two men, one 
above the tray and one below, for se- 
curing the tray to the supports, Fre- 
quently, permanent trolley beams are 
provided in towers to facilitate tray 
removals. Where it is possible, the 
trays are cleaned in place without re- 
moving from the tower. This means 
that internal or tray manways are 
provided to allow access to any tray 
and any part of a tray. Beams are 
notched at the ends to facilitate access 
from one tray section to another, In 
cases where the caps are closely spaced 
and it is desired to clean the tray in 
place, removable caps and risers are 
provided. These should also be re- 
movable from the top side. 

In order to provide sufficient room 
to allow men to work between trays in 
place sufficient tray spacing must be 
provided. Since the depth of beams 


TABLE 4 
Recommended Tray Spacing 


Tower Diameter Tray Spacing 


20” No Manways in Trays 


increase with increase in tray diameter, 
the tray spacing must be increased to 
allow satisfactory access space. Table 
1 is given as a guide to satisfactory 
tray spacing. 


12) Inlet Arrangements: 


Care must be taken in designing the 
reflux and charge inlet arrangements 
to avoid harming the fractionation effi- 
ciency, The aim is to obtain as good 
distribution as possible of the liquid 
and vapor coming into the fractiona- 
tion tower, It is good practice to pro- 
vide inlet weirs for outside reflux. 
These weirs serve to distribute the re- 
flux over the tray and dampen out 
fluctuation of reflux inflow rate caused 
by reciprocating pumps or control in- 
struments. Notching the weirs im- 
proves the dampening characteristics 
and give better distribution if the tray 
is not level, especially when the liquid 
load is small. 

If the charge is below its bubble 
point, it is normally introduced into 
the downflow section. If it is above its 
dew point, it is introduced into the 
vapor space underneath a tray, taking 
care that the inrushing vapor cannot 
disturb the liquid on the tray. This can 
be accomplished by obtaining low inlet 
velocities through the use of large in- 
let pipes and by directing the vapor 
towards the shell of the fractionating 
tower. 

The design of the inlet arrangement 
in the case where the charge is a mix- 
ture of vapor and liquid is more diffi- 
cult. Liquid separators of one kind or 
another are frequently provided. Where 
the quantity of charge is small com- 
pared to the vapor and liquid loads on 
the tray, the inlet can be provided with 
a vertical chamber open at both ends 
and located over the downflow section.” 
Considerable separation of vapor and 
liquid will occur in the chamber and 
the liquid will drop out into the down- 
flow section and the vapor escape into 
the vapor space. Where the charge is 
large as in crude towers, elaborate 
entrainment separators consisting of 
entrainment baffles or spiral horns are 
provided. In these towers, if the vapors 
passing through the trays above the in- 
let zone contain entrained liquid par- 
ticles, the color and carbon residue 
of the lowest side stream product will 
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be adversely affected, Even a simple 
inverted chimney entrainment separa 
tor will improve the color and carbon 
residue of this drawoff stream, 

A few points of caution should be 
observed in laving out the inlet ar- 
rangements. These are as follows: 

a) If the charge liquid is hotter 
than the liquid contained in the down- 
flow section into which it is being di- 
rected, some vaporization will occur. 
These vapors will limit the downflow 
capacity and are apt to cause the tower 
to prime. If such be the case, the liquid 
should be directed to the center of the 
bubble cap section, eliminating a few 
caps and risers to give space for the 
liquid to spread itself out on the tray 
without harming the hydraulic condi- 
tions on the tray. 

b) Hot vapors, if they are directed 
towards a downflow baffle, may easily 
cause vaporization in the downflow 
section. Vapors hotter than the internal 
reflux should be directed away from 
the downflow baffle. 


13) Drawoff Arrangements: 


Sidestream drawoff arrangements do 
not normally cause trouble. However 
a few rules must be observed in de- 
signing the drawoff, It takes a certain 
head of liquid at the entrance to the 
drawoff pipe to force the liquid into 
the pipe, through the horizontal run 
of pipe through the tower shell, through 
the shutoff valve, and into the elbow 
or tee in the vertical run of pipe to the 
ground. This required head of liquid 
must, of course, be less than the head 
of liquid actually expected at the en- 
trance to the drawofl pipe. Drawoffs 
are most commonly located in the tray 
inlet pan in the downflow section from 
the tray above. 

In crude unit towers the lowest side 
stream drawoff is apt to be operated 
with the drawoff valve wide open, 
thereby drawing off all downflowing 
liquid from the tray, A positive liquid 
seal must be provided for this drawoff 
to prevent vapor from passing up the 
downtlow when all liquid is being 
drawn off, Also, the seal must prevent 
liquid from lying on the tray down- 
stream from the point of withdrawal 
when all liquid is being withdrawn. 
Normally, if the drawoff is located in 
the tray inlet pan and all liquid is be- 
ing withdrawn, the head required to 
force the liquid into the drawoff pipe 
is less than the head of liquid required 
to force the liquid onto the next tray 
under the downflow baffle. Conse- 
quently, there is no seal present and 
vapors are free to pass up the down- 
flow in which the drawoff is located. 
These vapors will limit the downflow 
capacity and completely by-pass the 
tray above the downflow baffle. To 
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Figure 3 Draw-Off With Seal 


maintain a seal at all times, a dam 


may be located in front of the drawoff 
entrance of a height somewhat greater 


than the height of liquid required in 


the downllow to maintain a seal for 
the bottom of the dow ntlow baffle 

In addition to the above, it is ad 
visable to provide an inlet weir onte 


downstream from the down 


the tray 

flow baffle since it is objectionable to 
have stagnant liquid on a tray. This 
weir should be of suflicient height to 


prevent liquid from flowing over it 
when all liquid is being withdrawn, 
but insufficiently high to cause prim 


ing when no liquid is withdrawn, See 


Figure 3 

It is advisable 
drawoll liquid heads to assume that 
the actual liquid density is half that 
of clear liquid and that, consequently 
the drawofl liquid rate is double. Also 
one should assume the same low liquid 
the 


when calculating 


density when le termining Various 


dam heights in Figure 


14) Buffer Trays 

While this article will not deal with 
the number of travs required to pro 
duce the desired separation there are 
cases where extra trays must be pro 


vided because of the large temperature 


gradients, This condition is prevalent 


in crude towers. Por instance, one or 
two “buffer” travs should be provided 
he low the lowest side stream with 


drawal point to protect the quality of 
the hottoms product even though all 


the trav liquid is withdrawn and the 
Due to 


buffer travs are nominally drv 
the high temperature gradient obtain 


OR 


ing in this section, the colder liquid on 
the tray above the withdrawal point 
induces some condensation on the un- 
der side of the tray. If there were no 
tray to catch this induced reflux and if 


it were of sufficient magnitude, it 
would tend to lighten the bottoms 
product 

Another case where a bufler tray 


may be required is just above the 
point of cold intermediate reflux entry. 
An entering cold stream causes an in- 
verse liquid temperature gradient above 
the entry point by inducing reflux on 
the tray above. If a drawoff point is 
above this entry point, the 
withdrawal temperature may too 
low to produce the desired side stream 
unless a buffer tray is provided on 
which the inverse temperature gradient 


located 
be 


will eccur 


15) Standardization 

For the ordinary tray requirements 
it is only necessary to have two dif- 
ferent types of tray design with the 
same diameter. One type of tray would 
handle a load low vapor-to- 
liquid ratio while the other would be 
used for loads with high vapor-to- 
liquid ratios, Both types of trays would 
be single cross flow with the following 
characteristics: 


with a 


Vapor Low Vaper- 
| Rate Rate 


Larer 
High Pressure 
Towers 
Absorbers 


In some cases two pass or split flow 
trays are necessary, but it is felt that 
except for very large diameter towers 
with exceptionally high liquid loading 
a single pass tray can be designed to 
handle satisfactorily most large liquid 
loads. A single pass tray can be de- 
signed to handle liquid at the rate of 
150 gpm. per foot of diameter. If two- 
pass trays are required, each section 
should have at least five rows of caps 
in order to take advantage of increased 
efficiency brought about by a liquid 
consentration gradient that will be 
present, 

The subject of tray design is dis- 
cussed fully in the following sections, 
but it should be pointed out here that 
a standard tray design should be used 
wherever possible. The use of standard 
travs has the following advantages: 

a’ Less replace ment parts need he 


carried in storehouse stocks. 


hb) Facilitates procurement of neu 
trays as the design and drawings 
are alread, available. 

ce) Surplus trays can be easily 


adapted for installation with neu 


or existing trays 

In setting up the basic tray design 
for standardization the design must be 
flexible. This can be done by providing 
adjustable weirs and caps that can be 


raised or low ered. 
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(End of Part 1. Part I will appear 
in an early issue.) 
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PART 


te Thermofor catalytic cracking 
process*’ is a moving-bed process in 
contrast to the Houdry processes, In- 
stead of having a stationary bed of 
pellets supported on a screen, through 
which oil vapors flow, these pellets are 
transported mechanically in the Ther- 
mofor process, fresh catalyst being 
constantly introduced to the reactor 
and spent catalyst being constantly 
withdrawn. This increases the utility 
factor of a given reaction vessel from 
about 33 percent in the Houdry proc- 
ess to 100 percent in the Thermofor 
process, because regeneration takes 
place in a separate vessel, 


Figure 4. Typical Thermotor 
Cracking Unit. 


The TCC process was developed by 
Socony-Vacuum Oil Company** and 
installation of commercial TCC plants 
was preceded by the successful per- 
formance of a 500-barrel-per-day semi- 
commercial unit operated for more 
than two years. The first commercial 
TCC unit went on stream on October 
7. 1943." Licensing agents for the TCC 
process include the Houdry Process 
Corporation, E. B. Badger & Sons Com- 
pany, and The Lummus Company.’* 

Important features of TCC plants 
may be itemized as follows:'* 
and 


1) Low construction 


cost 


operating 


\ 
A 


4/ 


ELUTRIATOR 


/ 


c 
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PART Ii OF THIS SERIES on 
catalytic cracking is concerned 
with the Thermofor catalytic 
cracking process in contrast to 
the fixed-bed type units of Part 
I. The discussion, containing a 
large number of references, is 
concerned with the process, con- 
trol problems, catalyst transfer, 

ion of catalyst, cota- 


regenerat 
lyst, and late developments in 
the 


process. 
The successful performance of 
a 500-barrel-per-day semi-com- 
mercial unit for a period of over 
two years preceded the installa- 
tion of the first commercial size 
unit, which went on stream in 
October, 1943. Among the im- 
portant features of this process, 
responsible for its wide accept- 
ance in the refining industry, 
ore the low construction and 
operating costs. 


2) Extensive use of conventional re 
finery equipment 
3) Low requirements of strategic ma 


of low-pressure blowers in 
stead of compressors for supplying re 
generation air 
5) Conversion of regeneration heat to 
high-pressure steam. 
6) Adaptability to small- as well as 
large-scale refineries. 


REACTOR <+ 


SPENT CATALYST ELEVATOR J 


CHARGE TAR 


FRACTIONATOR 


— REGENERATED {CATALYST ELEVATOR — 


FRESH 
AiR BOTTOMS STABILIZER 
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To 
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7) Adaptability to cocurrent or coun 
tercurrent catalyst-oil flow im the re- 
actor.* 


The process derives its name from 
the Thermofor-type of clay-burning 
kiln which is employed as the catalyst 
regenerating unit. 

The Thermofor kiln is licensed for 
regenerating petroleum decolorizing 
adsorbents by Max B. Miller Company. 
501 Fifth Avenue, New York, under 
patent rights Socony- 
Vacuum." 

The Thermofor kiln superseded ro- 
tary kilns and multiple-hearth burn- 
ers.” It gets its name from “thermo- 
phore.” a device for controlling heat. 


ow ned by 


As a basis for plant design data, 
studies were made on the kiln with 


regard to: 


1) Clay flow distribution 


2) Heat weneration 


4) Left n rates m carbon burning 


The first commercial installation of 
the Thermofor kiln for percolation 
clay burning was made early in 1939 
and since that additional 
units have been installed and operated 
for that purpose, In view of the need 
for an catalyst-regenerating 
unit, the adaptation of Thermofor kilns 
to TCC service offered a logical and 
attractive course 


time many 


efficient 


Process Outline 

Feed stocks to TCC units may 
sist of any vaporizable distillate having 
an initial boiling point of over 400 
F.* This stock is heated in a convec- 
tion-type furnace from 500° to 850° F, 
The hot vapors are flashed from the 
reduced crude in a tar stripper at 15 


psi. and then superheated to 900 
950° F. Figure 4 illustrates a typical 


Thermofor cracking unit 

In a typical plant, the oil then passes 
Wi-foot 
long reactor where the oil vapors enter 
the bottom the de 
seending catalyst (in this particular 


to an diameter by 


and rise against 


plant more later of downflow. cocur 
rent operation) 
(lay enters the top of the reactor 


through a feed leg, 70 feet high. known 


as the clay leg It is this feature which 
is mainly responsible for the great 
stature of TCC units on the refinery 


Although the unit may be 
more than 200 feet high. it need o 


lands« ape 


cupy a ground space of only 1.6 acres, 
including the gasoline treating plant 


The clay leg is fed in turn by the 
clay hopper surmounting it. Clay en 


ters the top of the reactor through a 
series of distribution pipes and then 
a series of baffles within 
At the bottom of 


passes over 


the reactor the re 


actor the clay is steam purged to re 


100 


move volatiles and it then passes to a 
depressurizing pot, then to the bottom 
of the elevator which takes it to the 
top of the Thermofor kiln. 

The reactor operates at 10-15 psi. 
and temperatures in the reaction zone 
remain about 850-950° F. The ratio of 
catalyst to oil varies from 1.0 to 8.0 
depending upon design and products 
desired.*” 

TCC reactors may contain a bed of 
catalyst varying from 8 to 35 feet in 
depth.*” Steam may be introduced with 
the oil charge. varving in amount from 
0-20 percent by weight of the oil 
charge 

4 steel reactor, unlined and exter- 
nally insulated, may be used. The oil 
feed grid, the inert gas seal at the top. 
the steam seal at the bottom with its 
associated purge system. and the per- 
forated catalyst flow plates complete 
the reactor.*” 

The effect of reactor operating tem- 
perature in Thermofor catalytic crack- 
ing has been discussed.”” Temperatures 
from 775° to 960° F. were studied in 
pilot-plant operations. Simultaneously, 
conversions of from 40 percent to 70 
percent by volume were studied at 
space velocities from 0.5 to 2.0. Of the 
variables studied, temperature had the 
greatest effect on octane number of the 
The following general con- 


gasoline 
clusions were drawn from this study: 
reactor 


1) Increased temperature im 


creases octane number, the imecrease in 
Research octane number being twice the 
increase in ASTM number 

2) At constant conversion, the gaso 


ine vield decreases with increased re 


tor 


ac temperature 

4) Dey gas production increases with 
mcreas 1 reactor temperature as do 
telds of propylene and butylene 

4) Selection of optimum temperature 
ca be niv after an economic 
study has taken into account a proper 
balance of all the various factors 

The ratio of catalyst to oil men- 


tioned above is the ratio of apparent 
volume of catalyst circulated to liquid 
volume of oil charged per unit time."* 
Space velocity in the TCC process va- 
ries from 0.2 to 3.0 and is defined as 
the ratio of liquid oil 
charged per hour to apparent volume 
of catalyst mass in the reaction zone. 
Note that catalyst-oil ratio is based on 
total catalyst circulated whereas space 
velocity is based only on the catalyst 
in the reaction zone 


volume of 


The effective control of the various 


flow quantities mentioned above is 
handled by automatic control instru- 
ments 

Only 12 control instruments are 
needed for a single 10,000-barrel-per- 
day unit." 

The control of the reactor in the 
Thermofor process may be summa- 


rized as follows: 


1) Differential pressure between vapor 
in and vapor out the top governs the 
catalyst in and out 
2) A flow transmitter 
governs the steam to the 
reactor by manual setting 

3) Differential pressure between the 
of the reactor and the vapor out con 
trols the flue into the reactor near 
the top 

4) Manually 


steam mto 


and controller 
bottom of the 


top 
Kas 


control 
near 


set pneumatic 


governs the the reactor 


the top 
5) Differential pressure between vapor 
in and vapor out the bottom controls the 


vapor out the bottom 


These control valves and the streams 
they control are illustrated in Figure 5. 

Closely allied with the over-all con- 
trol problem is the measurement of 
solids in the TCC process 

Rates of solids flow in the Thermo- 
for process are quite low, The vertical 
downward velocity of the catalyst in 
the kiln or the reactor is of the order 
of 6-12 inches per minute.*’ The veloc- 
ities in the catalyst-carrying lines are 
in the range of 1.0-2.0 feet per second. 
Actual catalyst circulation rate in a 
TCC plant is measured in terms of 
power required to drive the catalyst 
elevators.”* One type of device for the 
measurement of clay flow has been 
described in the literature. 

Catalyst flow rates are controlled by 
means of piston-operated butterfly 
valves operated remotely from the con- 
trol house. Flow orifices may be used 
in some lines to control flow, These 
orifices are eccentrically-drilled plates 
with the hole at the bottom of the pipe 
cross-section.” Such orifices may be 
used to control the flow of catalyst in 
the legs out of the bottoms of the re- 
actor and kiln. according to a recent 
patent.”* 

Accurate level measurement is nec- 
essary in the reactor hopper to prevent 
overflow into the hot-clay storage tank 
at high levels or loss of the reactor top 
seat at low levels. High levels in the 
kiln hopper must be avoided to pre- 
vent filling the catalyst inlet line. 
which may result in jamming the ele- 
vator, and levels must be pre- 
vented to smooth kiln opera- 
tion.”* 

Actual measurement of hopper levels 
may be accomplished in various ways. 


low 
assure 


One continuous level indicator’? em- 
plovs a rotating shaft which is 


equipped with paddles at the lower 
end. \ second type of level indic ator 
is used on the hot-clay storage tank"? 
and is discontinuous in that it tells 
whether the level is above or below the 
indicator which is similar to a toggle- 
switch protruding into the vessel, The 
use of a series of this latter type of 
indicator permits approximate loca- 
tion of the level in a vessel. A third 
type involves suspending the clay hop- 
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per on coil springs and measuring the 
downward deflection as an indication 
of the weight of clay in the hopper.°° 
An inductance-coil instrument may be 
used to transmit the level indication to 
a remote location. 

In the operation of the Thermofor 
kiln, the inlet-air rate, the inlet-air 
temperature, and the number of cool- 
ing coils in service are subject to con- 
trol.’ All cooling coils are usually 
left in service and air temperatures 
and air rates to the various zones in 
the kiln varied to maintain effective 
control of the kiln. The inlet-air tem- 
perature to the kiln is controlled by 
the addition of heat in a direct-fired 
air heater, 


Catalyst Transfer 

The spent clay elevator is of the 
bucket type with chain drive. It 
picks up the clay at 850-900°F. The 
bottom sprocket is mounted on a walk- 
ing beam to overcome uneven opera- 
tion. It is welded throughout and 
driven from the top. Mild alloys re- 
sistant to heat stressing are used. 

The spent and fresh-clay elevators 
are unique for their 200-foot length. 
The catalyst weighs between 40 and 50 
pounds per cubic foot and must be 
handled at the approximate rate of 
100 tons per hour for a 10,000-barrel- 
per-day unit. The elevator consists of 
two strands of a 12-inch pitch chain 
with a continuous line of 9-inch pro- 
jection buckets supported between the 
chains. The buckets are of 10-gauge 
heat-resistant alloy steel. 

A conveyor speed of 20-25 feet per 
minute is employed” in some units 
but the speed may run as high as 100 
feet per minute in others." Low 
speed is maintained to avoid unneces- 
sary damage and degradation of cata- 
lyst. 

The elevator casing is gastight and 
held under several inches of water 
pressure of flue gas. The top chain 
shaft is made pressure tight by a con- 
ventional packing gland. The lower 
shaft experiences a 16-inch travel due 
to expansion and hence employs a 
conventional packing gland carried in 
a ground seal plate which closes a slot 
by spring pressure against a packed 
frame on each side of the elevator cas- 
ing. The elevator casing is made up of 
sliding panel elements lined with in- 
sulating block and supported within a 
tower, independent of the main TCC 
structure but stayed by it against the 
wind. The elevator is protected against 
reverse rotation in case of a power 
failure by fully-enclosed brakes, The 
shafts on either end of the elevator 
are water cooled. 

In later TCC elevators, sprockets 
have been eliminated and replaced by 
a traction drive between chain and 
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Figure 5. Control Valves and 
Streams in Thermofor Process. 


traction wheels.*’ Thus wear is dis- 
tributed around the rim of the trac- 
tion wheel rather than being concen- 
trated locally in the sprocket teeth. 

At a circulation rate of 100-150 
tons per hour and a chain speed of 90.- 
125 feet per minute, about 60-80 
horsepower are required to circulate 
catalyst." 

High temperatures and attrition of 
the 6-mesh clay catalyst were feared 
for their effects on the conveyor but 
they have had little effect. 

Air under ten inches of water pres- 
sure is directed into the clay in the 
kiln where it burns off the carbon and 
forms flue gas, some of which is used 
for the differential seal at the top of 
the reactor. Residual carbon is 0.2-0.5 
percent by weight of the catalyst. 

Regeneration temperatures may run 
from 700-1100°F. Air consumption in 
standard cubic feet per ton of catalyst 
circulated may run from 2000 to 20.- 
000."* Temperature of the air supply 
may vary from atmospheric to 1000° 
F. Residence time in the regenerator 
is of the order of one hour. 

Uncontrolled kiln temperatures 
would go too high so steam generating 
coils are provided to control them. A 
single 10,000-barrels-per-day unit will 
generate steam as follows: 

30,000-45,000 Ib /hr. at 450 psi. from 

the kiln 

15,000 Ib./hr. at 150 psi 

cve le d oil 

22.000 Tb/hr. at 450 psi. from tar 

stripper bottoms 

The kiln elevator is vented to the 
atmosphere, This eliminates any reli- 
ance on differential pressure valves or 
other devices to insure that hydrocar- 
bon vapors from the reactor will not 
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enter the combustion zone. 

The spiral-finned type of Thermo- 
for kiln’ may be considered as rep- 
resentative of early practice, although 
a number of special types have since 
been developed for catalyst regenera- 
tion. With this type, the main burning 
zone of the kiln is filled with a bundle 
of spiral-finned tubes. These tubes are 
designed to provide air passages up 
under the spiral fins, while catalyst 
moves slowly down over and around 
the fins. Molten salt, steam, or other 
heat-transfer media may be circulated 
through the finned tubes to control 
burning and to prevent the catalyst 
from attaining heat-damaging temper: 
atures, The fins thus provide both air 
passages and extended heat-transfer 
surface, It will be noted that the re- 
generation of the catalyst is controlled 
without the recycling of flue gas or 
catalyst in the regenerating system. 
Internal kiln construction is 4-6 Si-Cr 
steel, although the kiln body is plain 
carbon steel.** 

The regenerator kiln consists of a 
series of alternate burning and cool- 
ing zones. Air is admitted to and 
fumes are removed from each burning 
zone, and between the burning zones; 
catalyst is cooled by generation of 
steam in the cooling coils.*” This zone- 
type construction enables the removal 
of materials other than pure carbon 
from the catalyst at low temperatures 
of 875-975°F. Thus water vapor and 
any oxides of sulfur are removed be- 
fore high-temperature combustion oc- 
curs, at which latter point their pres- 
ence would result in loss in catalyst 
activity.*’ 

Recent TCC kilns feature elimina- 
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tion of the angle packing and replace- 
ment of the salt cooling system with 
direct steam-generating Forced 
circulation of feed water is employed 
and excess feed water is circulated 
above that required for steam genera 
tion. Seale deposit in the tubes is min 
imized by the fact that the tubes thus 
operate flooded with water. The steam 
mixture leaving the kiln is 
flashed in a tank at the water pump 
suction to produc e plant steam 

The kilns in these plants are square 
lined with 
suspended tile. Special techniques 
have been worked out for the appli 
cation of suspended wall linings to 


oils 


water 


in cross-section and are 


catalytic cracking installations 
Fines leaving the kiln are removed 
in an elutriator incorporated in the 
upper part of the kiln. Material finer 
than l4-mesh is removed here 
Regeneration studied in 
detail, percent carbon burned plotted 
against percent oxygen in the flue gas 


has beer 


showing 4 rapid rate at first, becoming 
as burned off 
Most kilns have 7-10 separate burning 
zones as described above. A detailed 
heat balance of a TCC plant has been 
published* and is of interest in study- 
ing kiln operatior 
A single-zone laboratory kiln 
up in the course of a systematic 
study of the variables in the combus- 
tion of coke deposit on Thermofor cat 
alyst." The 
were evaluated 

oke deposit 
Initial 


slower the carbon is 


was 
set 


following main factors 


a} carbon concentration 
on the catalyst 
hb) Fraction of the initial carbon 


remaining on the catalyst 
ct Relative of car 
bon and hydrogen in the coke 


proportions 


2) Operating conditions 
a) Temperature 


Air rate 

ce) Oxygen concentration 

d) Catalyst volume in burning 


An empirical equation relating oxy 
catalyst 


and carbon concentration was de 


ren concentration tempera 
ture 


veloped 


Catalyst Development 
In adapting the Thermofor kiln to 
cracking plant service, it was neces 
sary to provide a catalyst having flow 
characteristics similar to the granular 


the form of granules or pellets 


percolation clays catalyst is in 


Tange 
ing from 1-00 mesh Improvements in 


manufacturing methods have resulted 


in the production of coarser and more 


rugged types of clay catalyst and the 


materials now used commercially fall 


in the range of 4-10 mesh in size 


Catalyst particle size was chosen be 


and 0.2 inches diameter 


tween 
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which was large enough to be manu- 
factured conveniently, of proper size 
to permit a ready flow of vapors 
through a bed and at the same time 
permit proper diffusion into the indi- 
vidual particles. The data of Chilton 
and Colburn” were used to calculate 
pressure drop through the bed. De- 
tailed studies of pellet flow through 
orihees (the catalyst outlet at the bot- 
the e.g.) 
using colored pellets in a transparent 
reactor model 

Satisfactory catalysts must possess 
proper catalytic activity, and at the 
same time sufficiently rugged to 
mechanical breakdown in the 
cracking plant. 

Catalyst may 
duced to less than 0.25 pound pet 
barrel of oil charged. In actual cost 
this is less than one cent per barrel 
with catalyst at $60 


tom of reactor were made 


he 
resist 


consumption he re- 


of charge clay 
per ton. 

Catalyst “make-up” should be care- 
fully distinguished from catalyst 
“loss.” The latter is purely a me 
chanical problem; whereas the former 
is a heure arrived at on the basis of 
an economic balance. Catalyst makeup 
is the total of the catalyst added to 
the system to make up mechanical 
losses and that added to replace cata- 
Ivst withdrawn from the system to 
maintain optimum catalyst activity. 
The two figures may be quite different. 
Mechanical loss may be held down to 
0.1 pound catalyst per barrel of oil 
charged but optimum catalyst replace- 
ment rate for one typical example ' 
was calculated to be 0.8 pound cata- 
lyst per barrel of oil charged for con- 
ditions of maximum profit, 

A laboratory method has been de- 
veloped for the determination of the 
activity of cracking catalyst. a stand- 
ard method giving an “activity index” 
given catalyst.” This is valuable 
in that it assigns a meaningful numer- 
ical value to what would otherwise be 


a rather vague concept 

The use of clay catalysts offers cer- 
tain advantages, including their avail- 
ability in large quantities at relatively 
low cost. The general advantages of 
using the more active, although more 
expensive, synthetic catalysts in place 
of the clay catalysts have long been 
Until recently. 
the available synthetic materials have 


not had suitable physical character- 


recognized however. 


istics, notably with respect to attrition 
resistance, to permit their use in TCC 
units 

This prompted Soconyv-Vacuum Oil 
undertake extensive re- 
search work on synthetic catalysts. The 
result of this work 
invention of a new material, known as 
the bead 

shape and outstanding with respect 


Company to 
was the 


ultimate 


catalyst, which Is unique 


to both physical ruggedness and cata- 
lytic activity. This catalyst™ derives 
its name from the fact that it is pro- 
duced in the form of small spherical 
particles resembling translucent glass 
beads. 

An individual bead with a diameter 
of '% inch will support an average 
load of about -200 pounds, and a mass 
of beads in a column will support a 
load of about 3000 psi. before crush- 
ing. In a jet test where the beads were 
carried in an air stream at a velocity 
of 100 feet per second and impinged 
against a vertical steel plate, thes 
showed no breakage and only 3 per 
cent wear after passing through 90,000 
eveles. 

The plant for the manufacture of 
bead catalyst was completed at So- 
cony-Vacuum’s Paulsboro refinery in 
May 1944." This was two vears from 
the date when the first few experi- 
mental beads were produced in the 
Paulsboro laboratory. 

In March. 1945, Socony-Vacuum 
reduced the price of bead catalyst 
from 25 to 18 cents per pound®® and 
to 12 cents per pound in 1947. It is 
interesting to compare this with the 
figure of 4 cents per pound for clay 
catalyst as purchased f.o.b. plant.” 
Since the clay catalyst as purchased 
contains about 20 percent moisture. 
this amounts about 5 cents per 
pound on a dry basis. This in turn 
may be compared with 20 cents per 
pound for Houdry synthetic fixed-bed 
catalyst, making the new bead catalyst 
the least expensive pure synthetic 
cracking catalyst ever produced, 


to 


A thorough comparison of the va- 
rious aspects of using bead vs, clay 
catalysts has been presented by Ev- 
Increased yield of motor gaso- 
line under the same general operating 
conditions and lessened sensitivity to 
poisoning by sulfur and nitrogen com- 
pounds are features of the use of bead 
catalyst. 

The adverse comparison of direct 
cost per unit weight for bead catalyst 
vs. clay catalyst is counterbalanced by 
these two factors and by the reduced 
attrition loss of the bead catalyst. The 
maintenance of high activity level in 
the bead catalyst. together with the 
low attrition rate, result in a catalyst 
replacement rate 1/3 of that required 
for clay catalyst. Thus decreased 
makeup counterbalances increased cost 
per unit weight and permits the bead 
catalyst to assert itself in an economic 
comparison 

The actual technical details of the 
manufacture of the beads have been 


8.69.7 1 


covered by patents." 

The physical properties of commer- 
cial bead catalyst may be summarized 
as follows: 
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Density, g./c« 

Apparent 

Particle 

Substance 
Surface area, 
Pore volume, cc/g 
Average pore diameter, “A 
Average particle diam., mm 
Particle size range, 

Iyler Screen Scale 


New TCC Developments 

Equipment modifications have been 
introduced into newer TCC units.®* As 
previously mentioned, reactors were 
originally designed with an internal 
baffle system to provide high through- 
put capacity with efficient contact be- 
tween oil vapors and catalyst. How- 
ever, with this design the proportion 
of the total redctor volume occupied 
by the catalyst is reduced by the pres- 
ence of the baffle system. Moreover 
the quantity of the catalyst in the unit 
cannot be varied to provide maximum 
flexibilitv. Thus, although reactors of 
this type can be designed to operate at 
any specified space velocity, they can- 
not be operated below the designed 
space velocity without decreasing the 
oil throughput rate. 

Recent catalyst developments have 
made it possible to design reactors of 
high throughput which require no baf- 
fle system for obtaining intimate con- 
tact between oil vapors and catalyst 
The elimination of internal baffling 
increases the effective volume of the 
reaction zone and permits wide flex- 
ibility with respect to space velocity. 
All recent TCC reactors are of this 
improved type. As an added feature of 
flexibility, these reactors can be 
adapted to either countercurrent or co- 
current flow. 

The TCC units completed in Febru- 
ary, 1944, by General Petroleum Cor- 
poration at Torrance were the first to 
utilize these solid-bed reactors. 

Newer TCC reactors without baffles 
can be operated at space velocities 
down to '4 the present at the same oil 
rate.*” 

One of the latest developments in 
TCC cracking is the liquid-charge 
technique.’’ Partially-vaporized stocks 
containing as much as 50 percent 
liquid can be processed by the use of 
a catalyst circulation rate of 100-150 
tons per hour of catalyst in a 10,000 
barrel-per-day plant. Heavy charge 
stocks which may be almost 100 per- 
cent liquid may be processed satisfac- 
torily by doubling the catalyst circu- 
lation rate. These higher catalyst-to- 
oil ratios are necessary to maintain 
the heat balance in the reactor, and to 
hold coke distribution on the catalyst 
down to a value desirable both from 
the standpoint of catalyst activity and 
from the standpoint of regulation of 
heat liberation in regeneration. In gen- 
eral. the cracking of heavy feed stock 
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Figure 6. Flow Diagram of Houdriflow Catalytic Cracking Process 


results in heavier coke deposition than 
when feeding a lighter stock. The cata- 
lyst circulation rate might be 
lated to give 2.5 per cent by weight of 
coke on the catalyst as a typical fig- 
ure.’ 

The concurrent, solid-bed, downflow 
type of reactor is used in the applica- 
tion of the liquid-charge technique. 
The liquid or semi-liquid feed is in- 
troduced at the top of the bed through 
a fog-nozzle distributor and the va- 
pors are disengaged from the catalyst. 
leaving the bottom of the reactor by 
inverted troughs which pick vapors up 
from the underside of the troughs and 
conduct them to a manifold as the 
catalyst flows freely over the troughs 
and out of the reactor. It has been 
shown, in experimental work, that the 
cracking reaction starts as soon as the 
oil spray hits the catalyst. Seventy-five 
percent conversion of the charge to 
materials lower boiling than the initial 
boiling point of the charge was ex- 
perienced in the first 12 percent of the 
reaction zone 

In the development of the liquid- 
charge technique, pilot-plant opera- 
tions were conducted over the follow- 
ing ranges of operating variables: 

Oil inlet temp., °F 700-950 


regu- 
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Catalyst inlet temp., °F 900-1100 


Catalyst/oil ratio by vol 18-60 
Space velocity, vol/vol. /hr, 0.4-6.0 
Steam, % by wt. in feed 5.10 
Pressure, psic 10 


Typical operating conditions using 
this technique and bead catalyst in- 
clude coke deposits in percent by 
weight on the catalyst ranging from 
64 to 85 percent.”” It is interesting to 
compare these figures with the limit 
of 1.1 per cent by weight in the Hou- 
dry fixed-bed process** where regen 
eration temperature and regeneration 
time are the limiting factors, 

The development work mentioned 
above was carried through to success- 
ful commercial application in the 
Paulsboro refinery of Socony-Vacuum 
The details of the mechanical setup 
used in the commercial plant have 
been presented in the literature."* 

The catalyst-oil vapor disengagers 
were modified in the commercial unit 
into a device resembling a multitude 
of umbrellas which gathered the va 
pors up under the umbrellas and trans 
mitted them down hollow handles to 
a vapor manifold space while the cata. 
lyst streamed over these “umbrellas” 
like rain. 

Commercial operation of a TCC 
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unit on partially-vaporized charge 


stocks has resulted in the drawing of 
several conclusions as to this type of 


operation:"* 


1) Changeove t t era 
t ita st 
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Investment costs per barrel of gas 
oline are stated** to be lower than 
those of any other process The cost of 
cents 
per barrel of gas oil charge*’ and this 
includes operation, supervision, fuel. 
laboratory, and 


processing amounts to ¢ 


steam, power, water, 
maintenance 

Small Thermofor units adapted to 
the specific needs of small refiners are 
now available The TCC unit of 
Leonard Refineries at Alma, Mich. is 
typical of such units, charging 3000 
barrels per day to the reactor. A sin- 
gle split-bucket elevator carrying both 
fresh and spent catalyst is a mechan- 
ical feature of this unit which 
erates on the cocurrent, downflow, 
solid-bed principle. In an initial three- 
months’ operating period, a stream ef. 
ficiency of 95.8 per main- 
tained, It is estimated that similar 
units could be constructed for $250 
$300 per barrel per day of reactor 
charge capacity."’ This is estimated to 
he less than the cost of new thermal 
cracking facilities at $300 per barrel 
per day. 


cent was 


Houdriflow Catalytic Cracking 
Process 

The Houdriflow cracking 

is designed to retain the de- 

sirable features of the conventional 

ret and to incorporate a 

number of improvements to obtain 


catalytic 


process 
ess 


greater flexibility and lower cost, 


Among the improvements is a new 
method for moving catalyst, the use 
of higher catalyst to oil ratios, and 


In addition, phys 
ical arrangement of the vessels is more 
compact 


a simplified kiln 


Flue gas lifting of catalyst is more 
economical than the bucket elevators, 
reduces the number of mechanical de 
vices, and provides a wider range of 
catalyst circulation rates 


Higher catalyst to oil ratio permits 
considerable 
since liquid, partially 
vaporized stocks can be processed 
without difficulty 


flexibility of 
vaporized, or 


operation, 


Liquid or partially 
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vaporized stock simplifies feed prep- 
aration equipment because a major 
portion of the reaction heat can be ob- 
tained from catalyst entering the re- 
actor 

Increased catalyst circulation per- 
mits use of the simplified kiln. In pre- 


vious designs, 7 to 10 zones were re- 


quired, whereas one or two burning 
zones are sufficient in the Houdriflow 
process 


To minimize catalyst handling and 
to reduce the ground area required 
the reactor has been superimposed on 
the kiln, 

From the upper lift hopper (Figure 
O), regenerated pelleted or bead cata- 
lyst flows by gravity through the re- 
actor seal leg into the reactor. and 
downward through the reaction zone. 
through vapor-disengaging and steam- 
purging sections in the bottom of the 
reactor, By way of the seal leg. the 
catalyst then flows into the distribut- 
ing head of the kiln, which insures 
uniform distribution, and continues 
downward through the regenerator. 

From the bottom of the kiln. cata- 
lyst flows by gravity through a seal 
leg into the lower lift hopper. It is 
then transported by flue gas from the 
kiln through a vertical lift pipe into 
the upper lift hopper. A small stream 
of catalyst is continuously by-passed 
to the elutriator for removal of fines 
to maintain the average particle size 
of the catalyst desired, 

Oil is charged to the reactor through 
an injection nozzle, centrally located 
in the top of the reaction zone and in- 
side the annular curtain of flowing 
catalyst. The mixed-phase feed is 
atomized by the injection nozzle and 
directed onto the hot catalyst, which 
completes the vaporization and brings 
the temperature of the vapor-catalyst 
mixture to the desired level for reac- 
tion. Then the vapors pass downward 
concurrently with the catalyst through 
a solid-bed reaction zone. Cracked va- 
pors leave the reaction zone through a 
catalyst-vapor disengager in the lower 
part of the reactor and are conducted 
to a conventional fractionation and re- 
covery unit, 

The seal at the top of the reactor, 
to prevent the escape of hydrocarbon 
vapors up the seal leg, is maintained 
by a small flow of steam regulated by 
a recording flow controller. Similarly, 
purge steam, in the bottom of the re- 
actor prevents escape of crac ked va- 
pors through the seal leg into the re- 
generator 

Spent catalyst regeneration air is 
supplied by a about 10 
psig.. which bypasses the air heater 
used for startup. The air enters the 
kiln through a channel-type distribu- 
tor, Upper burning zone flue gases 


blower at 


flow from the top of the regenerator 
and enter the main flue gas duct. From 
the lower burning zone, the flue gases 
flow from the bottom of the regenera- 
tor by way of a channel type collector 
and also enter the main flue gas duct. 
Regeneration heat is removed by a 
bank of cooling coils in the kiln as 
steam to maintain the desired catalyst 
temperature, 

Flue gas for lifting catalyst flows 
into the lower lift hopper through a 
flow controller, and carries the cata- 
lyst up the lift pipe to the upper lift 
hopper. The gas is vented to the at- 
mosphere from this point. 


(End of Part I, Part II will appear 


in an early issue.) 
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Above, left: Retrigeration Unit Used to Control Head Temperature on the Deethonizer Tower. Above, right: New Liquefied Petroleum Gas Unit at 
efinery. 


_ Refining Company has 
placed on stream at its Marcus Hook 
refinery, a new unit with a capacity 
of 1100 barrels per stream day of 
liquefied propane gas. Construction of 
this unit, which was designed and 
built by Sinclair personnel, was 
started on July 1, 1949, and since go- 
ing on stream last March, it has been 
operating continuously, Currently it 
is producing an extremely dry, low 
olefinic content liquefied petroleum 
gas product which meets all NGAA 
specifications for commercial propane. 

This operation was undertaken to 
meet the ever increasing demand for 
liquefied petroleum gas in the North 
Atlantic seaboard area. Heretofore 
shipments of LPG to this market were 
made from the Mid-Continent area, but 
this proved to be economically un- 
sound due to high freight rates and 
delays in transportation, Hence it was 
decided that a source of supply nearer 


ONE OF THE interesting fea- 
tures of this refinery LPG unit 
is the application of steam jet 
vacuum refrigeration. While 
refrigeration in the recovery 
and fractionation of light hy- 
drocarbons is employed in 
many plants, the use of steam 
jet refrigeration is unusual. 
Critical evaluation of eco- 
nomic and operating factors 
indicated that the selection of 
this refrigeration system would 
be justified here. 


Sinclair's Marcus Hook R 


Refinery LPG Unit Employs 
Steam Jet Vacuum Refrigeration 


HOWARD F. THOMPSON 
Chief Technical Department, Sinclair Refining Company, 
Marcus Hook, Pa 


Figure 1. Flow Diagram, Propane LPG Production. 
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Elevated View of Liquefied Petroleum Gas Plant Showing Refrigerator Condensor in Fore 
ground and Deethanizer Tower immediately in Rear 


to pomnts of consumption was neces 
sary, 

In this new plant the butanes and 
lighter recovered 
from cracked distillated 


treated in 


hy arbons are 
stabilization 
operations ind sequence 
with diethanolamine and caustie solu 


tions for the removal of hydrogen sul 


mereaptans, This hydrocar 
bon then subjected to a 
high-pressure (1000) psig.) catalytic 
polymerization operation wherein 85- 
percent of the propylene-buty lene 
‘ ontent Is reac ted. The propane and 
lighter hydrocarbons stream from the 
polymer de-propanizer are ¢ harged via 


tide and 
stream is 


gas-driven reciprocating compressors 
to a 20-tray deethanizer which frac- 
tionates out 85-90 percent of the pro- 
pylene-propane content of the charge 
for LPG sales. The composition of 
feed, overhead and bottom streams of 
the deethanizer operations are as 
shown in Table 1. 


TABLE 1 


heed 
Mel Percent | Mol Percent Lig. Percent 


w2 
10.5 
9 05.5 05 
46 20 40 
54.2 ILs 955 


Release (as LPG 
| 


100.0 lupo 


126-ton-per-day capacity steam 
jet refrigeration unit is used during 
the warmer months of the year to 
provide 50° F. cooling water or the 
reflux condenser of the deethanizer. 
\ stuffing-boxless type centrifugal 
pump has given trouble free operation 
in this rather difficult deethanizer re- 
flux service. In order to prevent “trost- 
ing” of the overhead release gas pres- 
sure control valve and the downstream 
line from the same. an all welded 
shell and tube steam heater was in- 
stalled between the gas outlet from 
the reflux accumulator and this gas re- 
lease valve. LPG. the bottoms product 
of the deethanizer column. flows on 
level control from a through 
an activated alumina drying tower and 
thence into “bullet-type” storage ves- 
sels, Three such vessels, each of 600- 
barrel capacity. have heen provided 
along with tank car and truck loading 
facilities. 

Regeneration of the alumina is ac- 
complished by stripping the adsorbed 
water from the drying beds with 
3500° F. propane vapors. A closed 
system is employed from the regen- 
eration of the alumina beds and con 
sists essentially of a propane accumu- 
later, a small centrifugal circulating 
pump, a vaporizer in which 550-psig. 


cooler 


steam is used for vaporization and su 


preheating and water cooled ex- 
changer to condense the propane and 
water vapor efluent from the drying 
hed, The water desorbed from the dry 
ing bed separates out in the accumula 
tor and is withdrawn from a well at 
the bottom of the accumulator. The 
towers are currently on a 2}-hour dry 
ing evele with regeneration now being 
accomplished in 6-12 hours 

General design and current opera- 
tions of this unit are as shown in the 


flow diagram. Figure | 


View Showing Vapor Seal Pump for 
Handling Ethane Reflux in Deethanizer 
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UNCONVERTED 
COAL 


HYDROGENATION LOSSES 


I THE preceding articles, the tech- 
nical status, choice of operating condi- 
tions, and process limitations of the 
two fundamental phases of the hydro- 
genation process have been discussed. 
In its present state of development, 
high-pressure hydrogenation repre- 
sents a technically advanced process 
for the manufacture of a variety of 
hydrocarbon products and oxygenated 
chemicals from the entire gamut of 
carbonaceous raw materials accessible 
to exploitation, ranging from coal and 
coal tars to shale oils and petroleum 
stocks. It has been seen that, except in 
special cases where an unusually favor- 
able raw material is available, the 
high-pressure conversion to lighter hy- 
drocarbons (such as gasoline and die- 
sel oils) must be carried out in two 
successive operations—-hydrogenation 
in the liquid phase followed by final 
processing in the vapor phase. 

The success of the operation depends, 
of course, on thorough integration of 


HIGH-PRESSURE hydrogenation 
is a valuable process for the 
manufacture of premium prod- 
ucts from low-grade carbona- 
ceous stocks. Its importance is 
associated particularly with the 
production of synthetic fuels. 
This last article in a series of 
eight discusses over-all require- 
ments and performance of high- 
pressure hydrogenation applied 
to various raw materials. Con- 
sideration is given to the all-im- 
portant economics and thermal 
efficiencies of the process. 


Auqust, 1950 


7.0 LBS. 7.6 LBS. + 
DROGENATION] COAL FOR Hz | COAL FOR MEAT 
COAL PRODUCTION AND POWER 
87,000 Btu | 95,0006tu | 70,0008tu 


20.2 LBS.COAL 
250,000 kcal 


5.6 .95 LBS. 
COAL 


Heat Flow Sheet for Bit 
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Coal Hydrog 
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Hy PRODUCTION 


High-Pressure Hydrogenation 
Of Carbonaceous Matter 


THE INTEGRATED PROCESS 


PETER W. SHERWOOD 
Koppers Company, Inc., Pittsburgh 


the two high-pressure phases, not only 
with each other, but also with the re- 
mainder of the plant—power produc- 
tion, gasification, water gas conversion, 
gas purification, coal preparation and 
grinding, paste preparation, product 
distillation, low-temperature separa- 
tion of the hydrocarbon gases, methane 
reforming, etc, The proper design and 
operation of these ancillary units may 
influence the economics of the process 
as profoundly as the operation of the 
high-pressure core of the plant, 


Requirements for High-Pressure 
Operation 


Over-all requirements for high-pres- 
sure hydrogenation for the production 
of motor fuel from a number of typi- 
cal raw materials have become avail- 
able’ and are listed in Table 1. It will 
be noted that operating requirements 
and losses increase as a direct function 
of the degree of hydrogenation of the 
raw material. 


A Gulf Publishing Company Publication 


Thermal Efficiency of the Process 


Thermally, the conversion of car- 
bonaceous matter of high molecular 
weight into liquid fuels is highly in- 
efficient. In the case of high-pressure 
hydrogenation of bituminous coal for 
the manufacture of gasoline—ther- 
mally the poorest instance of high- 
pressure conversion—-only about 30 to 
50 (55?) percent of the total entering 
heating values are recovered in usable 
form, In other words, a sizable portion 
of the available fuel value is sacrificed 
for a qualitative improvement in the 
product. 

By definition, the thermal efficiency 
of coal hydrogenation is the heating 
value of useful products including gas- 
oline, liquefied petroleum gases, and 
salable residue, divided by the heat- 
ing value of the coal or fuel required 
to produce the products, as well as all 
the requirements for steam, power, 
oxygen, and other utilities, time 100.7 
Thus: 
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The most important fuel-consuming 
operations in the hydrogenation plant 
are hydrogen production, power gen- 
eration, and hydrogenation proper. The 
last-named of these operations refers 
1 the first place to the actual high 
pressure processing but also includes 
as 


sti h secondary power consumers 


residue processing, distillation, coal 
grinding, ete 

From a thermal point of view, the 
most wasteful operation in the entire 
process is the production of purihed 
high-pressure hydrogen, The efficiency 
of this operation depends to a large 
extent the method of water gas 


generation. 


Water gas—the primary source of 
hydrogen— can be produced from meth- 
ane (natural gas where available and 
Hygas mainly derived from the liquid 


with steam. with a 
ranging 
Special conditions may 


phase! by reaction 
thermal 
70-75 percent 
lead to a preference of the oxygen 
splitting process of methane which can 


of 


efliciencs between 


be carried out with an efficiency 


nearly 8O percent. 

The principal source of water gas 
in a normally constituted coal hydro- 
genation plant is coal or coke. Thermal 
efficiency of a standard coke-fired 
water gas generator is approximately 
69 percent (ineluding waste steam gen- 
eration) and 61 percent (excluding 
waste steam generation).* An efficiency 
of 59 percent has been reported for the 
operation of a continuous generator 
of the Pintsch-Hillebrand type. 

Oxygen-fired continuous coal gasi- 
fication units, which can operate with 
a wider variety of fuels, exhibit com- 
parable thermal efficiencies. Denig* re- 
ports an efficiency of 60-65 percent for 
the Koppers coal dust gasification unit. 


Converter Covers and High-Pressure Piping 
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TABLE 1 
Summeary of Hydrogenation Date for the Production of Motor Gasoline from Various Raw Materials 
Vapor Phase Vapor Phase 
Presaturation Spluuag Hydre- 
Surplas On) Lewses Liquid Phase Stall Reaction genatien Reaction 
Hydrecarben in Sludge Reaction Velume Volu 
Gas Make Kila, ete Seohd Resdue Requirement tor 
Material Ten tron Ton Ton Ton Ten Ten Ten Ten Tea 200.400 Tons 
Casoline Gasoline (asohne Year Gasoline 
ft 
I 2100 ft 
4! Is 270 ft 
52 540 ft 1045 ft 810 ft 


An additional 7-8 percent of the input 
heat is recovered usefully in the form 
of steam, 

According to Denig. oxvgen-driven, 
coke-operated Kerpely gasifers are ca- 
pable of gasifving solid fuels with the 
highest degree of thermal efficiency. 
As much as 88-90 percent of the input 
heat can be recovered as chemical heat 
of the product gas. Waste steam gen- 
eration raises the overall efficiency by 
an additional 2-3 percent. 

Skinner and co-workers® estimate 
that compressed hydrogen can be pro- 
duced from water gas with an effi- 
ciency of about 61-62 percent, As is to 
be expected, very appreciable thermal 
losses——estimated at 77 percent——oceur 
in the mechanical compression from 
atmospheric pressure to 10,300 psi. Be- 
cause of the volumetric relationships 
involved, it has been suggested that 
much may be gained in compression 
efficiency by generating the water gas 
under pressure of, say 300 psi. The 
basic difficulty underlying any such 
pressure process for the production of 
water gas is, however, the unavoidable 
tendency toward methane formation 
which reduces the water gas yield ma- 
terially unless very high temperatures 
are employed. 

Little need be said in this place 
about the efficiency of power produc- 
tion which, incidentally, influences the 
efficiency of high-pressure hydrogena- 
tion quite significantly, Modern power 
plants may he expected to generate 
electricity from with a thermal 
efficiency ranging from 37-41 percent. 

The efficiency of the hydrogenation 
proper depends to a great extent on the 
method of In the 
case of a plant hydrogenating bitumi- 
nous coal with comparatively poor re- 


coal 


heat regeneration. 


generative heat recovery. Wilde and 
Schappert’ estimate a thermal effi- 
of 19 percent for the high- 


pressure stage (one liquid phase, two 
vapor-phase stages). if no account is 
taken of the fuel value of the kiln 
residue, By taking account of this by- 
product, the thermal efficiency is raised 
to 54 percent 

Skinner and co-workers® express the 
opinion that the efficiency of hydro- 
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genation proper (of bituminous coal) 
can be raised to 73.2 percent by pro- 
viding such engineering features as 
paste heat regeneration, the substitu- 
tion of a special booster converter for 
the gas-fired preheater of the liquid 
phase, operation of the vapor phase in 
a single stage, and recovery of the 
heat of reaction in the vapor phase 
by the use of external coolant instead 
of the cold gas injection which is now 
being practiced universally. 

According to these authors, the prac- 
tical limit of over-all thermal effi- 
ciency in hydrogenation of bituminous 
coal is probably in the neighborhood 
of 55 percent. This compares well with 
the thermal efficiency of 42.5 percent 
reported by Wilke for an existing 
modern hydrogenation plant.* 

Of carbonaceous substances which 
may serve as practical raw materials 
for industrial high-pressure hydrogen- 
ation, bituminous coal and its high- 
temperature distillation products have 
the lowest hydrogen per carbon ratio 
and consequently require the largest 
quantity of hydrogen per unit weight 
of product, As a corollary, the thermal 
efficiency of bituminous coal hydro- 
genation is particularly poor. Efficien- 
cies as high as 60-05 percent are ob- 
tained in the hydrogenation of light, 
thermally cracked tars in existing 
plants, In this case, additional thermal 
savings are due to the absence of a 
paste preparation step and the presence 
of an only insignificant residue proc- 
essing operation, Conversion efficien- 
cies in plants operating with suitable 
petroleum fractions are presumably 
even higher. 


Steel Requirements 


A complete breakdown of steel re- 


TABLE 2 


1. Gasoline Plant 


1) Coal Crushing and Girinding 
2) Stalls 14.20) 
3) Machine House Instatiations 5.800 
4) Residue Processing +080) 
5) Distillation and Tenkage 
6) Mise. Outmde Lines, ete 5.000 
Tota! 39.00) 
2. Gas Plant 
1) Hygas Splittong, Desulfuring and 
Convermon 500 
2) Winkler Water- and 
Plant, Including (o-Produetion 5.500) 
3) Compressors 
4) Gas Cleaning of CO and 3,430 
5) Gas Tanks 2.750 
6) Miscellaneous Pipe Lines, ete 1A) 
Total 25.100 
3. Power Production 
1) Power Plant B00 
2) Water Works L.&70 
Total 24,870 
4. General and Auxiliaries 
1) Power Distribution 2.430 
2) Other Auxiharies 
Tota! 10,900 


August, 1950 


A Gulf Publishing Company Publication 


Middle Oil Storage Tanks in High-Pressure Hydrogenation Plant 


quirements (Table 2) has become 
available for a plant producing 4500 
barrels per day aviation gasoline from 
lignite.” The liquid phase is operated 
at 10,300 psi. A presaturation and split- 
ting stage are provided at 4400 psi. 
Water gas is produced in a Winkler 
gasification unit. 


Cost of Hydrogenation Processes 

Much unsupported and some calcu- 
lated information has been presented 
during the past few years on costs of 
high-pressure hydrogenation plants. 
The only available cost information on 
existing plants is related to German 
units. Unfortunately, such information 
cannot be directly translated into 
American terms in view of the differ- 
ent cost scales which apply to labor, 
raw materials, and equipment. Various 
conversion scales have been suggested 
varying from $0.24 per reichsmark 
ithe 1930 official rate of exchange) to 
$0.40 per reichsmark (the 1938 official 
rate of exchange) to $0.60 per reichs- 


mark. In view of today’s high construc- 
tion costs, these conversion rates are 
probably unduly low. A large number 
of cost comparisons for similar plants 
constructed in the United States and 
Germany have led this writer to the 
conclusion that a fair conversion fac- 
tor from German 1938 plant costs to 
American costs in February, 1949, va- 
ries between $0.80 and $0.95 per 
reichsmark. 

In the light of this qualification, 
Table 3 presents German plant costs.’” 
Probably their chief significance rests 
in the comparative value of the vari- 
ous components of the integrated hy- 
drogenation plant. 

A cost estimate has been prepared 
by the U. S. Bureau of Mines for a 
plant producing 10,000 barrels per 
day of heavy fuel oil by various proc- 
esses.'' Plant costs in Table 4 have 
been estimated for the process involv- 
ing gas production by coal gasification 
and conversion in the liquid phase 
only followed by filtration and flash 


TABLE 3 
German Plant Costs 
(All Figures in 1000 RM) 


Plant Welherm Celenberg Bohlen 
Capacity, Tons per Year 143 000 440,000 275,000 
Raw Maternal Bit. Pitch and Tar Bit. Coal Ter 
Pressure 10.300 10,300 10.300 4,406 1100 4.400 
1. Hydrogren Production, Purrfice tion, ompression 20.600 49,000 17,100 
Il. Paste Preparation, Remdue Processung 1350 12,000 
IIL High-Pressure Stalls ond Accessones 20,350 43,155 16,000 
IV. Distilletion, Rich Gas Purification, Storage, Phenol Recovery 27,800 10.800 
Dramage. Pipe-Bridges, Electrical, Cooling 12.200 
Vi. Stores Amenitice 72,000 15,200 
Vil. Power Plent 42,400 
Note: Year of Construction 1940 19435 
German Coat Index Its 125 
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stripping of the residue. The hydro- 
genation is carried out at 10,500 psi. 

On this basis, the Bureau estimates 
that fuel oil can be produced for the 
cost shown in Table 5. 

Another, less detailed estimate 
(Table 6) also due to the Bureau of 
Mines" has been presented for the pro- 
duction of 30,680 barrels per day total 
products (of which 22,100 barrels are 
gasoline) from low-ash, high-volatile 
bituminous coal, The process is carried 
out at 10,300 psi. in both phases. 

Taking coal at $3.56 per ton, the 
Bureau calculates gasoline production 
costs of 16.9 cents per gallon if no 
credit is taken for phenol sales. Of 
this total 5.5 cents is due to capital 
costs and taxes. If a credit of 10 cents 
per pound phenol and & cents per gal- 
lon L.P. gases is taken, manufacturing 
for 
pet 


are reduced to 9.3 
the 


esti- 


costs vasoline 


cents gallon. Disallowing 
the 


cents 


phenol credit final cost is 


mated at 13.4 per gallon gaso- 
line. 

Farish estimates that a 2950 barrel 
per day hydrogenation plant for the 
production of gasoline from bitumi 
nous coal will call for a plant invest 
ment of $12,800 per daily barrel (1942 


prices) and will result in production 


costs of 22.6 cents per gallon gaso- 
line Cost breakdown for this esti- 
mate is incomplete 

Two early papers by Russell and 


co-workers on the economics of 
combined hydrogenation and cracking 
for the 


into gasoline show that hydrogenation 


conversion of various crudes 
is definitely justified if gasoline prices 


are above a certain minimum (7-9 
cents per gallon in 1933) and if there 
is a spread between the price of grude 
and that of com 

| »2 
paratively small minimum value (22 


1934). While 


the numerical values reported by these 


fuel oil exceeding a 


4) cents per barrel in 
authors no longer apply today, the 
trend is unchanged 


Conclusion 


Destructive (or perhaps more ade 


quately “creative” ) hydrogenation has 


during the past year recaptured some 
American oil 


of its earlier interest to 


men from which it had been largely 
displaced by the general preoceupa 
tion with the Fischer Propse h process 
fuels. In a 


source of svnthetic 


as a 


| Investment Cost 


Operation 

Coal and Paste Preparation $ 5,223,000 
Hydrogenation Proper W,110,000 
(jae Supply 16,905,000 
Utuhtes and Storage 12,154,000 


TABLE 5 


Cost of Coal per Toa | cost of Feet Oil, pee MM Bia 


$300 | $0.770 

4m “M45 

TABLE 6 


Operation Investment Cost 


Hydrogen Proc uction and Compres- | 


son $41,000,000 
Hydrogenation, Including Coal 


Preparation 80 000,000 


Distillation, Tankage and Phenols 

Kee ry 16,000,000 
Power, Utilites and General Plant 

87,000,000 


Total 244,000,000 


properly balanced economy, the two 
processes must be looked upon as com- 
plementary rather than competitive. 
Perhaps the main field in which 
actual competition between high-pres- 
sure hydrogenation and Fischer. 
Tropsch is encountered is in the pro- 
duction of motor fuel from coal, As 
long as natural gas serves as a basis 
for synthesis, hydrogenation must take 
the back seat for this particular field 
of operations. However, even in this 
field, a proper choice of process may 
go a long way toward stretching and 
more fully utilizing extant supplies of 
crude. Gasoline vields from petroleum 
sevrces may be increased by as much 
> percent by combining hydro- 
genation with cracking processes, 


as. 


As a source of aviation gasoline, hy- 
drogenation probably has a certain ad- 
vantage over all versions of the Fischer- 
Tropsch process which have been re- 
ported to date, The high-pressure proc- 
ess permits not only the production of 
gasolines of high octane number on a 
wholly synthetic basis, but also vields 
products of special properties, such 
as high-flash (“safety”) 
so desired 

As a source of middle oils and heavy 
oils synthesized from coal, high-pres- 
hydrogenation distinct 
bischer- 
Tropsch operation. The conversion can 


gasolines, if 


sure shows a 


economic advantage over 


be carried out in a single high pressure 


stage and hydrogen consumption is 
comparatively low. Here, then, is an 
important potential source for the 
large-scale production of heavy fuel 
oils and middle oils for jet engines. 

At the same time, hydrogenation 
processes are an immensely rich source 
of tar acids which may be recovered 
from intermediate products of the 
process by known of the 
coal tar industry. 


processes 


Low-grade, high-sulfur and high- 
asphalt petroleum crudes may be 
readily and economically upgraded by 
hydrogenation. Poor stocks may be 
converted to high-quality lube oils 
and diesel fuels. 

The very versatility of high-pressure 
hydrogenation permits its imcorpora- 
tion into a large number of refinery 
and combination 
with the Fischer-Tropsch process to 
accomplish aims which can otherwise 
he achieved only at an economic dis- 
advantage. 


processes even tts 


Already a highly developed process. 
high-pressure hydrogenation still leaves 
room for much research and improve- 
ment. Realization of the potentialities 
of the process will well repay efforts 
in this direction. 

End of Series 
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Figure |. Pilot Unit, Caustic Neutraiizing at Aurora Gasoline Company, Detroit 


Solved --- 


Difficult WASTE DISPOSAL Problem 


Flue gases from catalyst regeneration serve 
for the neutralization of spent caustic 


KENNETH M 


/ 
\ AST disposal experts say that 


waste material being discharged into 
surface water should not be toxic to 
life. that it should have no 
chemical oxygen demand. that it 
should not change the pH of the sur- 
face water into which it Hows. that it 
should not impart a bad taste or a dis- 
avreeable odor and that it should not 
nerease the total solids content of the 


water into which it flows bevond a cer- 
tain maximum. The material 
should not cause the surface water to 


waste 


unsightly or discolored or 


All of these items taken 


hecome 
make it turbid 


Gulf Publishing 
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collectively mean that the waste should 
not change the environment or the 
nature of the water enough to affect 
seriously the aquatic life or to make 
its treatment for subsequent use by 
others excessively expensive 

Spent caustic soda from petroleum 
refining almost all of the 
things that a suitable waste should not, 


contains 
Certain phenolic compounds re- 
ported by some authorities to be toxic 
to fresh water fish in concentrations 
of one to ten parts per million.’ Al- 
most all spent caustic contains phenols, 
often referred to as act oils, particu 


ompany Publication 


larly those caustic solutions that have 
been used to treat either thermally 
cracked or catalytically cracked gaso- 
line. Almost all spent caustic contains 
sulfide which ionizes to hydrogen sul- 
fide, Hydrogen sulfide is toxic to fish 
in concentrations as low as 0.9 to 6.5 
ppm.’ Certain chemicals will oxidize 
under mild conditions, robbing aquatic 
life of necessary oxygen. Sulfides, sul- 
fites and thiosulfites have an oxygen 


THE CAUSTIC solutions used 
for chemical treatment of pe- 
troleum products are the most 
obnoxious types of waste ma- 
terial with which a refiner has 
to contend. The use of carbon 
dioxide for neutralizing caus- 
tic is a well known reaction, 
but one which presents sev- 
eral problems in practical ap- 
plication. Now, commercial 
operation has been achieved 
in at least three plants. with 
the catalyst regeneration sys- 
tem of a catalytic cracking 
unit serving as the source of 
flue gas under pressure. Com- 
pression of flue gas in me- 
chanical equipment, a difficult 
matter because of corrosion 
problems. is thus avoided. Dif- 
ficulties encountered in the 
operation of the caustic neu- 
tralization method are noted 
and the solutions worked out 
discussed. The original pres- 
entation was before the West- 
ern Petroleum Refiners Asso- 
ciation at Wichita, Kan., in 
June. Mr. Brown is with Uni- 
versal Oil Products Company, 

‘ and Mr. Kurtis with Aurora 
Gasoline Company. 


demand as shown by the following 


chemical equations: 


Chemical Oxygen Demand of Some 
Sulfur Compounds 

NaS + 2 NaOH (1) 
+ 30 —» 2 NaS), (2) 
Nash + 1,0 NasSO, +S (3) 
Na SO, + 40) — Na SO) (4) 
It is only when the sulfur has been 
oxidized to the sulfate that it no longer 
has an oxygen demand. 

A change in pH is a shock to aequa- 
tic life ire reduced 
in pH by dilution as can be seen in 
Table | 

It can be seen from Table | that a 
caustic waste having a pH of 14 and 
a concentration of say 7.59% NaOH 
(10° must be diluted to 20.000 
times its origina! volume to get to 10 
pH which is necessary to avoid dam- 
aging the tolerant 
aquatic life. To get the pH below &, 


Caustic solutions 


more forms of 
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Be or Percent HC] Nermality 
51 2 
17 “4 
75 2 ‘4 
7 31 
‘ 
the range in which most aquatic life 


will continue to habitate the water, it 


must be diluted to 2 million times its 


original volume. Thus it is seen that a 
relatively large stream is necessary to 
reduce the alkalinity of caustic 

Waste caustic 


pounds such as mercaptans, sulfides, 


waste 


contains many com 
thiophenols, phenols and others which 
will impart an undesirable taste and 
odor when discharged to surface water 
If the surface water is subsequently 
treated with chlorine to render it fit for 
drinking the phenol content is ex 
tremely important, It must be less than 
parts order to 


avoid a medicinal 


billion in 
iodoform taste. 


a tew per 

Dissolved solids are objectionable 
above a certain maximum concentra 
According to Hart this upper 
limit of toleration for fish is about 350 
ppm.’ Also, high concentrations of 
solids can render water unfit for future 
use. Hart’ reports that surface waters 
contain about 70 te 400 ppm. of total 
dissolved solids and in 50 percent of 
the water it is than 170 ppm. 
Waste containing 10 percent total 
solids must be diluted to 1000 times 
its original volume to get it below 100 
ppm. 


less 


Certain phenolic compounds present 
in refinery spent caustic act as dyes or 
indicators at the proper pH and may 
cause serious problems when the caus- 
tic is dumped into surface waters 
Spent caustic can also cause the water 
turbid the intro- 

sulfates combine 
the 


insoluble sul- 


to become through 
duction of 


with 


whic h 


calcium and magnesium in 


surface water to form 
fates. and it can also cause precipita 


tion of carbonate through the familiar 


water softening reaction which in 
volves the formation of calcium and 
magnesium carbonate from their re 


spective bicarbonates, Also, free sulfur 
may be liberated as shown in equation 
land 3 above 

NaQhH + CatHco 


CalOd Hw) 


Net 


Turbidity is objectionable since it 
reduces the amount of light 
tion which is necessary for plant life 


penetra 
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Thus it is seen that almost all of the 
materials in spent caustic are objec- 
tionable when discharged into surface 
water, If the body of surface water is 
large enough, the discharged material 
will eventually be diluted to the point 
where it is not objectionable. Also the 
so-called “self purification” of water 
will render the waste ma- 
terial unobjectionable provided the 
waste does not kill the microorganisms 
that are active in self purification. 
Where the amount of waste is large 
the body of water into 
which it is discharged, it can cause 
serious damage. The use to which sur- 


eventually 


relative to 


face water is to be put and the amount 
of self purification it will undergo 
should determine the amount of treat- 
ment given to industrial waste water 
effluent. Such a policy has 
adopted in the Administration of Pub- 
lic Law 815. according to Car! E. 
Schwob before the May. 1950 meeting 
of the API Refining Division in Cleve- 


been 


land. Not all local authorities take 
such a logical stand. 
Types of Waste Caustic 
Not all waste caustic contains the 


same components and the use to which 
the caustic has been put will deter- 
mine to a large degree the type of 
treatment that is best to render the 
waste caustic fit for disposal. Caustic 
used for treating light fractions such 
as LPG or natural gasoline or light 
straight run gasoline will contain only 
sulfides and mercaptides, principally 


sulfides. and, of course. a certain 
amount of free alkali, 
Caustic used for the treatment of 


thermally cracked gasoline mzy con- 
tain sulfides, mercaptides, phenolates, 
thiophenolates and salts of naphthenic 
and aliphatic acids. All of these mate- 
rials, with the possible exception of 
the salts of aliphatic and naphthenic 
acids, are objectionable. 


TABLE 2 
Comperisen of Strength of Acids and Bases 


ACIDS Constant Mela: Solution 
HC! w 10 
Aeetie Acid 18 28 
Propionic 13 
15 
Typeal Naphtheme Acd* 12 «0 
Carbone A? 
Hy drogen Sulficde 7? 
! 
Mereapta Ss 
Propy Mereapta alt 
Wat 
Bases 
Ammonium Hy droved Tha 
Hydrow 13 


* Pentamethy lene carboay be 


Caustic used for treatment of cata- 
lytically cracked gasoline will be com- 
posed almost entirely of phenolates, 
thiophenolates and some mercaptan 
sulfur, There may be a small 
amount of sulfide. 

Caustic used for treatment of kero- 
sine may contain sulfide and mercap- 
tide and may contain salts of 
naphthenic acids. This type of caustic 
usually is high in neutral oils 

The materials removed by 
are known as weak organic 


also 


also 


caustic 

acids. It 
is a well-known principle in chemistry 
that a stronger acid will displace or 
liberate a weaker acid from its salt. 
For example: hydrochloric acid will 
liberate acetic acid from sodium ace- 
tate; acetic acid will liberate hydrogen 
sulfide from sodium sulfide: hydrogen 
sulfide will liberate mercaptan from 
sodium aptide, etc, 

Table 2 lists various organic acids 
that are found in petroleum products 
in the order of acidity. 
Hydrogen chloride is included, not be- 
cause it is ordinarily found in refined 
petroleum produc ts or in spent caustic, 
but merely to show the relative strength. 
Also, certain basic compounds are in- 
cluded for comparison. The strength of 
the acid is shown by the ionization con- 
stant, The smaller the exponent, the 
weaker the acid. Another and prob- 
ably more familiar method of express- 
ing acid strength is shown by pH 
which is also included in the table. 
It will be noted that carbonic acid has 
the same strength as hydrogen sulfide 
and that carbonic acid is a stronger 
acid than the phenols and mercaptans. 
Acetic acid and naphthenic acid are 
stronger than carbonic acid, This 
means that acetic acid will liberate 
carbon dioxide, hydrogen sulfide, phe- 
nol, etc. Carbonic acid, which is the 
acid formed when carbon dioxide dis- 
solves in water, will liberate phenol, 
mercaptans, etc. 

Although carbon dioxide is of the 
same strength as hydrogen sulfide, it 
will liberate hydrogen sulfide when 
present in a large excess provided that 
the liberated hydrogen sulfide is car- 
ried away from the solution. Table 3 
shows the pH of some sodium salts 
of the various acids shown in Table 2. 
A mixture of caustic with these various 
sodium salts. which is the condition 
in the spent caustic solution, will usu- 
ally have the pH of the free alkali 
since this is a much stronger base than 
the sodium salt of the alkali and a 
weak acid. Thiophenol can be liberated 
by carbon dioxide if the liberated ma- 
terial removed by stripping 
vapors. 

While the use of carbon dioxide for 
neutralizing caustic is a well known 
chemical reaction in a qualitative way. 
putting such a neutralizing process 


dec reasing 


ean be 
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TABLE 1 ‘ 
pl of NeOW and HC! Solutions 
Percent 
‘ 
} 
4 
|_| 


} 


SPENT CAUSTIC 
FROM PLANTS 


j 
FLUE GAS FROM Foo 


Figure 2. Spent Caustic Neutralizing Unit, Aurora Gasoline Company, Detroit 


into actual operation, using flue gas 
as a source of carbon dioxide, presents 
several problems. 

In the first place the flue gas is 
usually available at atmospheric pres- 
sure and in order to be used must 
have the pressure raised by a blower 
or compressor, Flue gas is not cor- 
rosive as long as it is hot. Almost all 
fuels burned contain sulfur, and there- 
fore all flue gases contain sulfur di- 
oxide. When the flue gas is cooled be- 
low its dew point, water condenses 
and this water then dissolves the sulfur 
dioxide forming sulfurous acid which 
is one of the most corrosive acids 
known, The use of a compressor then 
is almost eliminated since the com- 
pressor must be run on cool flue gas, 
and it would require expensive acid 
resistant equipment to cool the flue gas 
and remove the sulfur dioxide, Fans 
can be used on hot flue gas but the 
pressure output is limited to 10-14 


TABLE 3 


Acidity of Sodium Salts of Certain Acids 
Occurring in Unfinished Petroleum Products 


COMPOUND 


Sedium Chiorde 
Sochum Sulfate 
Sodium Acetate 
Sodium Naphthenate 
Sedium Bicarbonate 
Sodium Carbonate 
Sodium Sulfide 
Sodium Bisulfide 
Sodium Thiopheny late 
Soxtum Phenolate 
Sodium Ethy! Mereaptade 


inches of water. The use of flue gas 
from a stack is not advantageous be- 
cause of these limitations, and flue 
gas has not been used widely by the 
refining industry for neutralizing caus- 
tic. As the need for caustic disposal 
became more critical, refiners became 
more willing to install expensive equip- 
ment if they could have some assur- 
ance of beneficial results. Fortunately 
for many, the advent of catalytic 
cracking in its improved post-war de- 
sign, makes flue gas available at 15-20 
pounds pressure, thus overcoming one 
of the most difficult obstacles in the 
use of flue gas for caustic neutraliza- 
tion. It was natural, therefore, that 
Aurora Gasoline Company, having the 
first postwar catalytic cracking unit, 
would be the first to make a trial with 
flue gas when their caustic disposal 
problem reached a climax. 

The origina] Aurora Gasoline Com- 
yany pilot unit design is shown in 
oll 1. It involved passing hot flue 
gas from the downstream side of the 
catalytic cracking unit waste heat boiler 
upward through a vertical tower which 
contained carbon Raschig ring pack- 
ing. The flue gas leaving the top of 
the tower passed directly into a boiler 
fire box. Spent caustic collected in one 
of the caustic tanks was circulated 
over the top of a vertical Raschig ring 
packed tower coming in contact with 
the rising flue gas as it flowed down 
over the rings, Steam injection was 
provided to prevent excessive evapora- 
tion in order to avoid dehydration, and 
to prevent the caustic concentration 
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from getting into the range where caus- 
tic embrittlement would become a 
problem. The efficiency of carbon di- 
oxide utilization, assumed to be 25 
percent for design purposes, turned 
out to be about 50 percent for the 
few analyses made. 

Table 4 gives the composition of a 
sample before and after neutralization 
in the pilot unit. Experience in the 
early unit showed that the liberated 
phenols did not form a separate acid 
oil layer, undoubtedly due to the fact 
that they were distilled from the solu- 
tion almost as rapidly as they were 
liberated. The temperature in the neu- 
tralization system was considerably be- 
low the boiling point of the phenols 


TABLE 4 


Unit 


SPENT CAUSTIC 
Ate 


nee 
lore Filtration Coprous Black Copous Black 
View 
Clear 
Goed Oder 


After Filtration 


Total Alkalinity (MO. End 
Pont) Caleulated as 
NaOH, Percent 

Sedium Mercaptide, Cal 
culated as NaOH, Percent 

Sodrum Sulfide, Caleulated 
as NaOH, Percent 

Sedum Hydrogen Sufide 
Caleulated as NeOH 
Pereent 

Sedum Carbonate and By 


4 
STORAGE | | TORAG 
TRANSFER AND 
PUMP \ OUT 
j por 
\ re 
| \ TE GAS TO 
\ -- \ 
OAAIN 
= 
NEUTMALIZED 
CAUSTIC FO 
TO GAS SCAVOABER 
= 
— 
Spent Caustic Nevtralizetion Aurore Pilet 
of 01M 
Seluvon 
; 022 nil 
ag 
9.0 a6 nil 
6.5 
. 13.0 20 
carboaate, Calculated as 
110 NaOH, Percent 7.70 
ibs Phenals, Perernt (Approx 02 02 
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but the stripping action of excessive 
quantities of gas passing through the 
solution carried out the phenols as 
well as the more volatile constituents 
such ax mereaptans and hydrogen sul 
fide 

This early neutralization system at 
Detroit hurriedly and 
built almost overnight 
equipment, Experience gained with it 
led to the development of a better 
system which was described briefly by 
J. ( Albright More recent develop 
ments are worth mentioning. Figure 2 
is a simplified flow diagram of the 
Aurora unit. Flue gas from the cata 
lytic cracking taken down 
stream from the waste heat boiler and 
has about 10-12 percent CO,, 5-6 per 
cent CO, 14 pereent O, and the bal 
ance nitrogen and inerts. At this point 
the 150.500° FL The 
neutralizing «vystem includes two 


designed 


from existing 


unit ts 


temperature ts 


barrel tanks 
and 
to permit 


one to accumulate spent 

one to hold neutralized 
caustic liberated 
to separate for skimming and to per 
mit the laboratory to check before au 
therizing disposal to the sewer 


caustic 


acid oils 


Flue Gas Contact 
An all iron centrifugal pump charges 
a batch of spent caustic over the top 
of a vertical which is 
fitted with ten perforated side-to-side 
Flue gas introduced at the bot 


contact tower 
pans 
tom rises through this tower, coming 
contact with the down 
flowing liquid, A batch of spent caus 
tic, after dilution to 10-12°Be’. amounts 
1700-2000 gallons, and is 
a rate of about 10 gallons 

About 80 percent of the 
a batch is 


into intimate 


to about 
charged at 
per minute 
sulfide is eliminated while 
heing charged 

The flue gas leaving the top of the 
tower enters a horizontal disengaging 
drum through an internal perforated 
distributor which provides additional 


contacting. The liquid from the bet 


tom of the tower also flows into this 
drum. After a batch is charged the 
charge pump suction ts switched to 


circulate the liquor from the disengag 
back 


neutralization is complete 


ing draum over the tower until 
upon which 
the liquer is pumped to the 500-barrel 
treated storage tank 

The flue cas passes from the disen 
varying drum through butterth 


box of a 


cor 
trol valve to the fire 
the 


Process 
sulfide 
other objer 


heater where hydrogen 


mercaptans, phenols and 
tionable components are burned 
Certain operational difficulties hav. 
These can be di 
ses: 


encountered 
cla 
and 


heen 
vided 


2) ae id oils 


inte three foamin 


1) Foaming caustic from the 
kherosine 


contains salts of naphthenic acids 


Spent 


dector sweetening unit 
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TABLE 5 
Spent Coustic Available at Rock Island 


From Catalytx From Stranght 
Casehme Run (aseline 


Treatune Treating 
1-12 
os 
we 
le by Ultraviolet 
Pereent 
Na Cake of NaOH 
Percent ! 
reent Spent 
© Aed to MLO) Bed Powt ce to PP. End Point 


ce Aewd to Pout 


When this caustic was included in 
the neutralizer charge, severe 
foaming resulted. Anti-foaming 
agents such as iso-amyl and octyl 
useful in reducing 


alcohol were 

foam formation: however, the 
Dow-Corning anti-ffoam agent 
known as “DC Anti-foam A” was 


found to be very effective at con- 
centrations in the range of 50 parts 
per million. This particular caus- 
tic does not contain sulfide and is 
no longer a part of the charge to 
the neutralizer. 

2) Acid Oils: When caustic solutions 
from cracked gasoline containing 
about 40 percent acid oils are neu 
tralized without dilution with other 
alkaline the 
cumulate in a separate phase. If 

diluted the oils 
are strinned out by the fue gas. 

Solids 
gravity of the charge below about 
10.12° Re", Otherwise crvstals of 
carbonate bicarbonate will 

due to 


wastes, acid oils ac- 


sufficiently acid 


It is necessary to keep the 


and 
form and cause diffieulty 
plugged lines 
The inlet line is inse lated te keep 
the flue gas above its dew point and 
no corrosion difficulties have been en 
countered after nine months of service 
vith steel equipment 


Lab and Field Tests 


Neutralization considered com 


plete when the sulfide ion reaches 0.2 
percent of less by potentiometric titra 
with At this point 
the hot carbonated solution is free of 
\ for 
nols 


check 


pape 


tion silver nitrate 


test 
test 
with 


laboratory is made 


The field consists of a 
for sulfide lead acetate 
Three to 1700- gallon 
he neutralized per day 
the Aurora 
units have recently been in 
Rock Island Refinine Com 
Globe Oi; 
The 


operation in 


four 
hatches can 


In addition to unit at 


two more 


illed by 


pany and ind Refining 


Rock Island unit 
the middle of 
Mav this vear and the Globe unit more 


Companys was 


placed m 


recently. These new units are similar 
to the unit shown schematically in 
Figure 3, Experience gained on the 
Aurora unit and the desire to build a 
simpler. less expensive unit led to this 
design. Flue gas passes through a dis- 
tributor located in the bottom of a 
horizontal vessel coming into intimate 
contact as it passes through the caustic 
solution in the vessel, From the neu- 
tralizing vessel the flue gas flows to 
the fire box of a heater. The Rock 
Island unit is composed of a 4-foot 
diameter vessel 17 feet long and will 
take a charge of approximately 30 
barrels of spent caustic. At Rock Is- 
land three types of spent caustic solu- 
tions have been neutralized. A typical 
analysis of two of these caustic mate- 
rials is included in Table 5. The third 
solution is a 50-50 mixture of the two 
listed in Table 5. The Rock Island unit 
is not equipped with a flow meter and 
the flue gas rate is not known. 


Evaporation of Acid Oils 

When caustic from treatment of cat- 
alvstic gasoline is charged. neutrali- 
zation and complete evaporation of 
acid oils requires about 72 hours, The 
hulk of the time is used in evaporat- 
ing the acid oils, A slightly different 
design than that is desirable 
when the spent caustic contains a high 
concentration of acid oils. Perhans a 
design the Aurora unit, is 
more desirable since the acid oil layer 
can be withdrawn from the system 
with greater facility. The sulfide con- 
tent is completely eliminated in about 
24 hours. 


shown 


such as 


The second type of caustic is caus- 
tic resulting from the treatment of 
straight-run gasoline and is composed 
principally of sodium hydrogen sul- 
fide and sodium sulfide. It takes ap- 
proximately 24 hours to neutralize a 
hatch of this material since there is 
no acid oil to evaporate, A 50-50 mix- 
ture of caustic from the catalytic gaso- 
line treaters and from the straight-run 
treater requires about 36 
neutralization and evap 
acid about half the 
time required when the straight cata 
Iv tic is charged, The 
reduced time probably from 
the fact that sodium hydrogen sulfide 
will liberate acid oils and that evap- 
take place 
from the beginning of the run. where- 


gasoline 
for 
oration of 


hours 
oils 


gasoline caustic 
results 


oration of oils can 
as it takes some time before there is 
uficient carbon dioxide absorbed to 
liberate acid oil 

eracking 
a means of disposing of 
For those re- 
catalytic 
might 


Operators of catalytic 


units have 


spent caustic solution 


finers who do not 


fan be used 


Hue 


units. a 
the 


cracking 


through a 


to transport 
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BURNERS 


FOAM BREAKER 


FLAME ARRESTOR 


CAUSTIC TRANSFER 
_PUMP 


SPENT CAUSTIC 
/ FROM STORAGE 


\SAMPLE 


WATER 


NEUTRALIZED CAUSTIC 


Figure 3. Coustic Neutralizer Using Flue Gas from Catalytic Cracking Unit. 


neutralizing system. Induced draft 
fans capable of handling hot flue gas 
are available. Such fans can put up 
sufficient pressure to get the flue gas 
through a neutralizer of the type 
shown in Figure 3, and into the fur- 
nace setting, Lut large cross section 
duct work would be necessary to keep 
line pressure drop reasonably low. 
Another means that might be em- 
ployed at greater expense for equip- 
ment to utilize stack gas might be the 
scheme proposed by E. P. Kropp at 
the Cleveland meeting of the API. 
This equipment involved passing flue 
gas through two large vertical cham- 
bers connected in series. These ver- 
tical chambers were equipped with 
sprays for atomizing the fluid so as 
to get contact with the gas passing 
through the vessels. In adapting this 
for neutralizing caustic, the sprays 
would have to be made of a material 


resistant to corrosion by hot caustic. 

Summarizing, there are three caus 
tic neutralizers in use employing flue 
gas from a catalytic cracking unit. 
These neutralizers produce a finished 
caustic which can be discharged in the 
one case through a city sewer system 
and into the Detroit River, and in an- 
other case into a small stream that 
has as its principal source the waste 
water from a medium sized refinery. 
It appears to be perfectly feasible to 
use a fan of the induced draft type 
to blow hot flue gas through a caustic 
neutralizer, The time involved for 
neutralization, when a blower is used 
to transport the flue gas, may be 
longer due to the fact that the pres- 
sure on the system will be consider- 
ably lower and the rate of absorption 
of the carbon dioxide will be lower. 

A neutralizer that must handle a 
spent caustic solution containing a 


large quantity of acid vils should be 
equipped with some means of skim- 
ming the liberated acid oils so that 
excessive eyaporation times need not 
be used. Excessive evaporation times 
offer no objection if the neutralizing 
vessel can handle batches of caustic 
large enough to keep ahead of the ac- 
cumulation of spent caustic. 
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Bakersfield Refinery 
Modernized and Expanded 
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Main Fractionating Column of Standard 
Oil Company of California's Bakerstield 
Refinery’s Crude Unit Framed by Work- 
ing Tonks 


1949, 
torily simce that time indications being 
that its first run will last more than a 
vear,” fficials declared. Products have 
been gasoline, diesel, stove oil, furnace 
il, and fuel oil or cracking unit feed 

Crudes run have been such typical 
San Joaquin Valley crudes as Midway 
Light and Greeley with a gravity range 
ot 27° to 36° API. Feed rate has been at 
approximately design conditions 

Operation of the new cracking unit 
was started in January and has given 
excellent service, according to officials 
The first run was 100 days, and the unit 
operated at capacity throughout this pe- 
riod. Feed stocks have consisted of re 
siduum from Midway Light and Greeley, 
supplemented with some heavy San Joa 
quin Valley crudes, The first shutdown 
was completed on schedule and the unit 
is back on stream 

The Unisol Plant came on stream at 
the same time as the cracker and has 
handled the treating problem without 
difficulty 

Phe whole cracked gasoline is Unisol 
treated and is then separated imto two 
cuts. The heavy cut is acid treated and 
rerun 

Operation of the new boiler plant and 


ther auxiliaries has been entirely satis 


factory 
The new facilities raised the crude oil 
cessing capacity t 20.000 barrels 
latl These new tacilities were designed 
produce a daily average of 8000 bar 
rels wasoline, 2200 barrels stove 1, 1900 
arrels chesel fuel and 6000 barrels fuel 
Reservoir and tank capacity now 
tal more than 3 million barrels and 
boilers are capable of generating 120,000 
cis steam eac 
\ vf ar fe 


Control Room of New Crude Unit at 
Standard of California's Bakersfield Re- 
finery 
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Of, 
» = 
v 
T 
5 HE Bakersfield refinery of the Stand | 
ally built im 1912 as undergone at 
4 extensiy m lernizatio progran le 
signed to mprove product quality, and 
nerease by percent the amount t 
rude oil which can be processed daily 
_ About 18 months was required to con r 
plete the added facilities 
The ne t started up in Au 
Lore # 4 
on 
= 
| 


Pattern of Pipes and Heat Exchangers below Main Fractionat- Water Cooler and Part of New Crude Unit, Standard of 


ing Column at Bokersfi California's Bakersfield Plant. 


Aerial View, Bakersfield Refinery, Bakersfield, Calif., a Standard Oil Company of California property. 
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tionation area of the 
new North Cowden 
gasoline plant oper- 
ated by Stanolind Oi! 
and Gos Company 
for 21 owners. Five 
columns neor center 
are the primary and 
secondary stills, de 
ethanizer, depropa- 
nizer, and debuta- 
nizer. Air cooling 
units in the center 
foreground provide 
cooling of overhead 
vapors from the two 
stills. 


SOUR GAS— 


New Plant Operating MEA, Dehydration, 


Caustic, and Copper Chloride Units 


Hi 


nad and 


HE North Cowden treld is located 
Midland. 


The field was discovered in On 


shout 25 miles west of 
Texas 
tober of 1930, but active development 
1934. By 
194) development of the held was es 


The 


some 27.000 acres on which O80 pro 


was net commenced until 


sentially completed held covers 
ducing wells have been drilled on 40 


acre proration units. Approximately 
7900) acres were initially underlain by 
a gas-cap Accumulative oil produc 
tion at the end of 1949 approximated 
79,000,000) barrels 
West 
mately 1.78 percent sulfur by weight 
average 32° API 


Original reservoir pressure was 


The oil is termed 


Texas sour.” having approxi 


and an vravity at 
approximately 1800 psi, Pressure has 
declined continuously and had reached 
psi. by December 


fae 


a value of 
1949 


The cooperative gas injection pro 
gram has been carried out by dividing 


11S 


RAHI 


| 


wre 


the field into injection blocks of ap- 
proximately O40 acres each, This was 
done to expedite the gas injection 
lengthy negotiations 
would have been required to form a 
fieldwide unit. To date, 33 such injec- 
tion blocks have been formed, com 


prising some 20,500 acres. The project 


program, since 


is starting out with one injection well 
in each block although a minimum of 
two such wells per block is the goal. 
Thirty-two oil 
OO percent of the developed acreage | 
have joined in the program, The op- 
portunity to enter the program is still 
open to all royalty and working inter 


operators (owners of 


est owners in the freld 

Present plant capacity is 50,000 
met 
tor 
met 


daily, but the plant is designed 
100.000 
compressors, 


ultimate enlargement to 
daily by adding 
heat exchange equipment and utility 
and by 


features, paralleling certain 


SeTVICes 


PLANNING a process unit is 
usually a complex undertak- 
ing at best; however. in some 
cases where such conditions 
are present, as in the plant 
described here, the problem 
covers an especially great 
range. In the North Cowden 
plant. it was decided that 10- 
psig. field gases should be 
processed to remove liquid 
products and the residue gas 
injected into the crude oil 
formation as a repressuring 
measure. The process scheme 
selected, for instance, could 
have used absorption pres- 
sures at low, medium, or very 
high levels. The gas purifica- 
tion operation, on 50 million 
cubic feet daily of sour gas, 
could have been conducted 
at several points in the proc- 
ess. There was not a pipe line 
inlet pressure requirement to 
influence processing pres- 
sures. The engineers who 
planned the plant thus had 
perhaps more than the usual 
freedom of choice in setting 
up the process scheme. The 
principal influence was their 
own judgment of how their 
selection of the many operat- 
ing variables would affect the 
initial plant cost, operating 
costs. and long term realiza- 
tion from the installation. 
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Figure 1. Comp 


The plant is designed for 60 percent 
propane recovery and essentially 100 
percent recovery of butanes and heav- 
ier. Liquid products, when processing 
50,000 mef. daily of gas of the design 
composition shown, are expected to 
total 150,000 gallons per day. 

Process features include monoetha- 
nolamine sweetening of gas and con 
densate after the second stage of com- 


. Sweet: g, Absorption and Dehydration, North Cowden Gasoline Plant 


pression, oil absorption at 700 psig.. 
solid desiccant dehydration of residue 
gas and compression of residue gas to 
1700 psig. for injection, The absorp- 
tion-distillation cycle includes re- 
absorber for recycle vapor and a two 
still distillation section, The three- 
column fractionation system is cas- 
cade, Product treating facilities in- 
clude a regenerative caustic unit which 


removes mercaptans from depropan- 
izer bottoms, a batch caustic wash, 
followed by dehydrators, for propane 
and solid copper chloride treaters for 
gasoline. 

The plant was designed and con- 
structed by Stearns-Roger Manufac- 
turing Company in conjunction with 
Stanolind Oil and Gas Company and 
other plant owners, Stanolind operates 
the plant for a group of 21 owners. 
This same group also owns the older 
gasoline plant in the field which was 
purchased from Cities Service Oil 
Company to handle the gas volumes 
in excess of 100,000 mef, daily and 
which is presently being held in stand- 
by condition, 


Compression 


Field gas is gathered from 171 bat- 
teries at a maximum gathering system 
pressure of 10 psig. Gas enters the 
plant through four meter runs and 
passes into a large horizontal serub- 
ber designed to catch solid particles 
or crude oil that may enter through 
the field lines. Pressure in the scrub- 
ber is maintained at approximately 
2 psig. by compressor speed control 

The compressor installation con- 
sists of ten 1600-h.p. units installed in 
two separate compressor houses, The 
five compressors in one building are 
equipped with three stages and dis- 
charge at 717 psig. The five compres. > 
sors in the second building are 
equipped with four stages, the first 
three stages paralleling the corre- 
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Figure 2. Distillation and Fractionation Flow Chart of North Cowden Gasoline Plant 
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Rich oi! heater and boilers from the process area. One of the process pumps is at the left. Capacity 
of each boiler is 42,500 pounds per hour of steam at 300 psi. The heater has a capacity of 
36,000,000 Btu. per hour 


sponding stages of the three stage ma- 
chines, and the fourth stage serving 
to compress residue gas to 1700 psig. 
for injection, Each group of compres- 


sors has a separate closed jacket water 
system with air cooling. 

Hydrogen sulfide removal is accom- 
plished after the second stage, and 


third stage discharge gas goes to the 
oil absorber. Second and third stage 
compression condensate is collected 


for processing. Residue gas from the 
oil absorber is dehydrated and then 
goes to the fourth stage. 


Hydrogen Sulfide Removal 


Second stage after 
cooling passes through a scrubber for 
separation of condensed hydrocarbons 
and water and then goes to the vapor 
amine contactor, Lean monoethanola- 
mine is pumped over the contactor at 
a design rate of 234 gpm. and re- 
moves hydrogen sulfide to less than 
0.25 grains per 100 cubic feet in the 


discharge gas 


overhead. 

Hydrocarbon condensate collected in 
the scrubber is pumped through the liq- 
uid amine contactor counter-current to 
a small stream (about 4 gpm.) of lean 
amine, The sweet condensate flows 
through a settler which catches en- 
trained droplets of amine and then is 
pumped to the fractionator feed tank. 

Rich amine from the bottom of both 
contactors joins and is heated by ex- 
change with hot lean amine before en- 
tering the top of the regenerator. As 
the rich amine flows down through the 
tower. hydrogen sulfide and carbon 
dioxide are stripped from it by steam 
rising from the reboiler. Design steam 
rate to the reboiler is 17,600 pounds 
per hour. Lean amine flows from the 
bottom of the tower through the ex- 
changer and cooler to the circulating 
pump suction where it is picked up 
and pumped back to the contactors. 
Regenerator overhead is air cooled to 
about 160° F.. to condense most of 
the steam, and then enters the reflux 
accumulator. Condensed steam is 


Inlet gos lines and 
horizontal inlet gas 
scrubber of the North 
Cowden gasoline 
plant operated by 
Stanolind Oil and 
Gas Company for 2! 
owners. Vessels in 
the background are 
the amine contactor 
and regenerator and 
the main absorber 
The ten 1600-hp 
compressors are in- 
stalled in two sepo- 
rate compressor 
buildings — five to o 
building 
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pumped from the accumulator back to 
the regenerator as reflux and the acid 
gas is flared. Water to make up that 
lost with the acid gas is pumped onto 
the water wash tray in the vapor con- 
tactor and serves to minimize amine 
loss in the overhead gas. 

Auxiliary equipment to the amine 
unit includes a filter which removes 
suspended material, particularly iron 
sulfide, and a redistillation unit or 
amine reclaimer. 


Residue Gas System 


Residue gas from the main absorber 
is cooled and then, after plant fuel is 
removed. flows to a solid desiccant de- 
hydration unit. Two dehydrator towers 
are used, one being on stream while 
the other is being regenerated and 
cooled. The cycle is designed on a 
basis of 12 hours dehydration and 12 
hours regeneration with downflow dur- 
ing dehydration, upflow during heat- 
ing, and downflow during cooling. Re- 
generation gas rate is about 400 mef. 
per hour, 

Dehydrated gas passes through a 
special scrubber equipped to contact 
the gas with oil to remove particles 
of desiccant and thereby protect the 
fourth stage compressor cylinders. 
Fourth stage discharge gas goes di- 
rectly to the injection system without 
cooling. 

Dehydrated residue gas is also fur- 
nished to the leases for fuel. Provi- 
sions have been made to sell residue 
gas not required for injection or for 
plant and lease fuel. 


TABLE 1 
Design Gas Composition 


Component Mol Percent 
Nitrogen 

Hydrogen Sulfide 
Carbon Droxude 
Methane 

bthane 

Propane 

Butanes 

Pentanes 

Hexanes 

Heptanes and 


too 


Daily Production at 50,000 Mcf 


Gallons 


Natural Giasohne 26-pounds Rvp 


Absorption and Distillation 


Primary absorption is carried out at 
700 psig. with a design lean oil rate 
of 461 gpm. Rich oil from the bottom 
of the absorber is flashed at 287 psig. 
in the rich oil vent tank. Vapor from 
the vent tank, along with recycle from 
the fractionator feed tank and de- 
ethanizer overhead, is contacted with 
193 gpm. of lean oil in the reab- 
sorber at 187 psig. The reabsorber is 
equipped with one intercooler. 

Reabsorber overhead may be used 
for plant fuel but ordinarily goes to 
carbon black sales where it is par- 
ticularly desirable because of its rela- 
tively high heating value. 

Reabsorber bottoms join flashed 
rich oil from the vent tank and the 
combined stream is then exchanged 
with secondary still bottoms, heated 


to about 500° F. in the fired heater and 
fed to the primary still. 

The primary still is operated at 
about 197 psig. and sufhcient stripping 
is accomplished to operate the seec- 
ondary still totally condensing. Design 
steam rate is about 1900 pounds per 
hour. Partially stripped oil from the 
bottom of the primary still is fed to 
the secondary still where stripping is 
completed at 52 psig. Secondary still 
steam rate is about 7200 pounds per 
hour, Both stills employ air cooling 
for condensing reflux and water cool- 
ing for final condensation of product. 

Secondary still make is pumped to 
a point just ahead of the primary still 
product condenser where it, along with 
second and third-stage compression 
condensate, enters and aids condensa- 
tion of primary still net product. 
Total light hydrocarbon make is ac- 
cumulated in the fractionator feed 
tank. 

Lean oil end point is controlled by 
an oil purifier, A small stream of pri- 
mary still bottoms is fed to the purifier 
and normally all secondary still strip- 
ping steam passes through the unit 
which vaporizes all but the heavy ends 
of the oil, The accumulated residue in 
the bottom of the purifier is periodi- 
cally drawn off to slop. 


Fractionation 

Unstabilized liquid product is fed to 
the deethanizer after being exchanged 
with debutanizer bottoms and being 
preheated to 230° F. Three alternate 
feed trays are provided. Column con- 
trol is accomplished by a level con- 
troller on the reflux accumu- 
lator which sets steam rate to 


MERCAPTAN REMOVAL 


/\ 
DePRopanizer 
Bot Toms 


MERCAPTANS 


10 


OE BUTANIZER 


the reboiler. Reflux is flow 
controlled, the design ratio be- 
ing | to 1, reflux to feed. 

Deethanizer overhead con- 
tains essentially all of the 
ethane and ligher materials in 
the feed and enough propane 
to allow condensation of re- 
flux at the operating pressure, 
82 psig. Deethanizer bottoms 
feed directly to the depropa- 
nizer, 

The depropanizer operates 


_DEBUTANIZER BOTTOMS 


PROPANE TO STORAGE 


GASOLINE 


TO STORAGE 


at 232 psig. and makes pro- 
pane of about 97 percent pu- 
rity overhead and an essen- 
tially propane-free bottoms. 
Design reflux ratio is 1.5 to 1, 
based on feed, and there are 
three alternate feed trays. 
Depropanizer bottoms are 
charged to a caustic contactor 
for partial removal of mer- 


Figure 3. Product Treoting, North 
Cowden Plant. 
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caplans prior to entering the debuta 
nizer, The depropanizer bottoms are 
exchanged with the cold treated prod 
uct and cooled toe 95 F, with water 
After 
with treater feed. the stream is pre 
heated to 215 
mitted to the debutanizer 


treatment and heat exchange 


The debutanizer also may be fed on 
anv of three trays, The column is op 
erated to produce 12 to 26 pound Rvp. 
bottom 


as overhead. De 


natural gasoline as product 
and mixed butanes 
stun operatin F pressure when making 
gasoline is 117 psig. and 


2 pound 
reflux to feed ratic 

The depropanizer bottom stream is 
contacted counter-currently with 10 
solution which re 


percent causty 


moves about 75 percent of the mer 
The treated 


from the cont actor 


captans in the raw stream 
stream flows 
through a horizontal settler and a 


sand filter for removal of entrained 
caustic 
Rich caustic 


tom of the contactor is heated by ex 


solution from the bot 
change with hot lean caustic before 
entering the caustic regenerator neat 
the top Mercaptans are stripped from 
the caustic and pass overhead with 


Most 


of the overhead steam is condensed in 


steam generated in the reboiler 


air coolers and is returned to the re 


generator as reflux. Approximately 10 


percent of the total stripping steam is 
vented with the mercaptans, Lean 
caustic after exchange is cooled to 
95” F. before entering the contactor at 
a design circulation of about 13 gpm. 

The propane product is contacted 
with a 10 percent solution of caustic 
in a batch wash to remove traces of 
hydrogen sulfide. The propane and 
caustic are mixed in an orifice mixer 
and flow to a horizontal tank for sepa- 
ration. Propane passes overhead from 
the settler and through a sand filter 
before entering solid desiccant dehy- 
drators. Regeneration cycle on the 
driers is 36 hours and provisions have 
been made to regenerate with either 
residue 

Natural gasoline product from the 
debutanizer is treated to doctor specih- 
cation in solid bed copper chloride 
treaters. Regeneration air is mixed 
continuously with the gasoline before 
it enters the bed. Provisions have been 
made to treat debutanizer feed in the 
event that butane product is appre- 
ciably contaminated with mercaptans. 


fas or propane vapor. 


Pwo $2,500 pounds-per hour water 


tube boilers generate saturated 300- 
pound steam, High-pressure steam is 
used for stripping in the primary still 
and for heating in the residue gas and 
propane dehydration units and the re- 
mainder is expanded through steam 
turbine 
haust into a %-pound system which 


pump drivers, Turbines ex 


12? 


Two of the electri- 
cally-driven centritu- 
gal pumps and an 
air-cooled unit thot 
provide cooling water 
for the 1600 hp. com- 
pressors 


supplies the rest of the process heat- 
ing requirements. There are high and 
low pressure clean condensate return 
systems and oily condensate is re- 
turned after filtration, 

Makeup water is conditioned in a 
hot lime soda treater which is op- 
erated to remove silica as well as to 
soften the water. The top section of 
the treater vessel deaerates the entire 
boiler feed, 

Cooling furnished by a 
five cell induced draft tower designed 
to cool 17.000 gpm. from 96 to 77° F 
Facilities for chlorinating and adding 
acid are provided and a cold lime 
treater is installed for treating cooling 
tower makeup. 

The plant electrical load is carried 
by five gas-engine-driven 800-kw 
1160-volt, three-phase generators. Gen 
erators have a separate closed jacket 


water is 


water system using air cooling. 
Storage includes three 12 x 120-foot 
evlindrical propane tanks, four 10x 98- 
foot cylindrical butane tanks and 
three 5000-barrel spheroids for gaso- 
line. Most of the gasoline and some 
of the butane leave the plant by pipe 
line, There are also truck loading fa- 
cilities at the plant and a rail loading 
rack south of Odessa, Texas, about 15 
miles from the plant. Propane and 
butane are pumped directly from the 
plant into tank ears at the rack 
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ORIFICE CALCULATIONS 


THOMAS H. ARNOLD, JR 


Department of Chemical Engineering 


Louisiana State University, Baton Rouge 


‘be basic equation that relates the 
rate of flow of fluids through an ori- 
fee, the pressure or head drop across 
the orifice, and the relative size of the 
orifice compared with the size of the 
pipe through which the fluid flows is: 


cV 2¢4H 


V1 ay 


(See Nomenclature) 


After rearranging this equation and 
substituting more commonly used en- 
gineering terms and units to facili- 
tate the solution of orifice design prob- 
lems, equations (2), (3). and (4) are 
obtained, The accompanying nomo- 
graphs enable these latter equations. 
as well as equation (5), to be solved 
conveniently in a minimum of time. 
These equations are applicable to 
sharp-edged orifices: (See Nomencla- 
ture.) 


) i 
1 + 67.57 : ) (2) 
V; 
1+ 404.9 ) (3) 
q 


(i) | | 
724 (4) 
w 


It may be noted that KR in the above 
equations has units of “inches of mer 
cury differential under water,” so that 
it becomes necessary to express the 
manometer differential being used in 
the particular case in these units. To 
expedite this conversion the following 
equation or the accompanying nomo- 
graph that solves the equation, may 
he used: 


R R (SGaus/sG 1) (5) 
126 
where R = manometer differential read 
me, inches mer ury under 
water 
R’ = manometer differential read 


ing, imches manometer 
fluid under the fluid being 
metered, 


ORIFICE meters are among the 
most widely used flow-measuring 
instruments in industry today. 
Therefore, it is a frequent task 
of plant engineers to design 
meters of this type. The calcu- 
lations involved in such design 
problems are usually quite 
tedious and time-consuming. 
Thus, any short-cut or simplifi- 
cation in the procedure of cal- 
culation should be of value to 
the engineer using it. It is with 
this aim in view that the ac- 
companying nomographs have 
been developed and are pre- 
sented here. 


specihe gravity of manom- 
eter fluid actually used (at 
same temperature as sp. 
grav. of fluid in pipe de- 
termined), 

SG specie gravity of fluid 
flowing through pipe (at 
same temperature as sp 
grav. of manometer fluid) 


Finally, it should be pointed out 
that the orifice coefficient of discharge 
c. is a function of the ratio d, /d,, and 
the Reynolds number in the orifice. 
For sharp-edged orifices with throat 
taps this coefficient may be found in 
the literature*® plotted versus the Reyn- 
olds number. Design procedure usu- 
ally followed, however, involves the 
assumption that the Reynolds number 
in the orifice is greater than 30,000. in 
which case the value of ¢ is 0.61, 
which is specially designated on the 
nomograph. After the ratio d,/d, has 
been found, this assumption may be 
checked by calculating the Reynolds 
number in the pipe by means of a 
nomograph in the literature.’ The 
value of the Reynolds number in the 
orifice is the product of d, /d, and the 
Reynolds number in the pipe. Finally, 
a more nearly correct coefficient may 
be found® and a new orifice diameter 
calculated. 
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NOMENCLATURE 


V, — velocity in pipe, ft/sec 


— rate ot flow, it’ sec 


S, — cross-sectional area of pipe, 
tt 

‘ orifice coefficient of dis 
charge 
vite al 17 

eravitational constant, J2.1/ 
it/sec* 


4H difference in static head be- 
fore and after orifice as 
measured by orifice taps, 
ft. of pipe fluid 


d. — orifice diameter, inches 
d,— internal diameter of pipe, 
inches 


R manometer differential read- 
ing, inches mercury under 
water 

q volumetric flow rate, gal 
lons/min 

p— density of fluid in pipe, Ibs/ 
ft’. 

w — weight rate of flow, Ibs/min 


An example will illustrate more 
completely the exact use of the nomo- 
graph: 

It has been determined that the 
rate of flow of lean absorber oil to a 
high-pressure absorber operating at 
60° F. is to be 319 Tb-mols per hour. 
The oil is 42° API (sp. gr. = 0.8156 
at 60° F.), and its viscosity is 2.0 ep 
The mean molecular weight of the oil 
is taken as 160. The flow rate of the 
oil in the 4-inch standard steel (nomi- 
nal size} lean oil line is to be meas 
ured employing a differential manom- 
eter with water as the manometer fluid. 
What size orifice should be installed 
in the line if the desired manometer 
reading is 30-inch water-oil differen 
tial? Throat taps will be used. 

160 954 pounds per minute 

p = 0.8156 *& 62.4 51 pounds per 
cubic foot 

d, 4 inches nominal 

Assume Reynolds number in orifice to 
be greater than 30,000: « 0.61 

S.G.n/S.Ge 1.0/08156 1.226 

Referring to Manometer Reading Con 
version Nomograph 

Connect R’ 30 inches with S.G.» 
SG» 1226 and read R 054 imch 
Hg-H,© differential 

Now, using Orifice Calculations No 
mograph 

Connect 51 pounds per cubic foot on p 
scale with 851 pounds per minute on w 
scale, and mark the point of intersection 
on the q scale. Connect this point with 
4 inches (nominal) on the d, scale, and 
mark the point of intersection with the 
V; scale. Next, connect this point with 
0.54 inch on the R scale and mark the 
pomt ot mtersection on the A line Fi 
nally, connect this point with 0.61 on the 
c scale and read the value of d./d as 
OR810 

Therefore, the orifice diameter should 
be: 0.810 & 4.026 = 3.26 inches 


The value for the ratio, d,/d, as cal- 
culated by Equation (4) is 0.805, and 
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NOMOGRAPH FOR 
MANOMETER READING CONVERSIONS 


° 


° 


Solves Equotion: 
R*R (SG./SG, !) 
12.6 


COON D ‘ 


w 
RATIO,S.G../S.G. 


40 
30 
|_| 
10 
9 
8 
7 
6 
z| 
| 30 | 
3 
20 
4 
10 ut—2 
‘ 8 
4 = 1.0 
> 0.9 
+—O.8 
| 0.7 
2 
0.6 
1.6 0.5 
1.4 0.4 
12 0.3 
20 
786. 0.2 
30 
40 
50 
R' R 
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pipe 
DIAMETER 

inches 
Nomine! Actvel 


DENSITY 
ibsft 
120 

uo = 
100 
90 = 
80 
70 
60 
50 
3i- 
30 


20 


the corresponding orifice diameter is 
3.24 inches. The Reynolds number in 
the pipe may now be found,’ after 
which the Reynolds number in the ori- 
fice can be determined. The latter 
Reynolds number is calculated to be 
19,500, so that the orifice coefficient 
0.61 is the correct one to use. 
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VELOCITY 
ft/sec 
FLOW 50 
gol/min 
40 


30 


0.1 


Any values, such as V, or q, may be 
read off the nomograph as the orifice 
calculation is made, Also, it is possible 
to begin the calculation with V, or q, 
if either of these values is known. 
The key on the nomograph indicates 
the proper sequence of calculation. 
Another use for the nomograph would 


NOMOGRAPH FOR 
ORIFICE CALCULATIONS 


Equations (2), (3), ond (4) 


READING 
“Hg-H,O 


ORIFICE 
COEFF. 


09 
os 


° 
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° 


° 


be for the calculation of the rate of 
flow if the orifice diameter and ma- 


nometer reading are known, 


BIBLIOGRAPHY 


‘Arnold, T H Jr 
March, 1966, page 1556 
* Walker, W. H., Lewis, W. K 
Principles of Chemical Engineering, 
Hill Book Co.. New York, 1937, page 


Petroleum 


fo 


Refiner, 


and others, 


M: Graw- 
61 


125 
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Tower in middle is the vacuum distillation 

unit at Sohio's Lime refinery, while towers on 

right are the propane deasphalting unit. Both 

are port of the new lubricating oil plont. The 

small furnace at left foreground is used to heat . 
the heavy asphalt. 


k. B. McConnell, vice president ot 
Sohio in charge of manufacturing, state: 
that the big Lima refinery open house 
is scheduled for October, when all the 


units will be in full operation 
The completion of the Lima projects, 
a part of Sohio’s $100 million investment 


in its three-year modernization and ex 
pansion program, is expected to doubk 
the refinery’s capacity 

Construction of the Lima lubricating 
oil plant was by the Lummus Company 
and The M. W. Kellogg Company; the 
latter installing the de-asphalting unit 

Storage in the lubricating tank field 
at the refinery will be provided by new 
air-conditioned tanks. The air im the 


4 storage capacity of one-half million storage tank is pumped out, dried and 
barrels of oil im 52 tanks. S. R. Bolles replaced in an air-conditioning system 
« manager of Sohio’s Lima refinery and This process reduces condensation to 
Godtrey Ladd is m charge of the new 4 minimum and eliminates the possibility 
. . plant of any water entering the lubricating oil 
Solvent Lubricating Farlier this year, the new $11 million storage tanks 
catalytic cracking plant and the new $5.5 The Lima lubricating oil plant will 
Oil Pl t million continuous crude-coker were produce 20 different products and has 
| an placed in operation. A fourth unit, the a total capacity of 75,000 gallons of 
central shop building will be completed — finished lubricating oil per day 
{ G S m this month by The H. K. Ferguson \ graphic control panel in the form of 
j on trea (Company. The fifth and final unit, the a console gives the operator an immedi- 
laboratory and office building, also will ate, graphic picture of all the variables 
: mn be « mpleted m August at all times 
$13 milli ew solvent lubricat 
il plant, third major unit to be com Below, left—These twin petrochem furnaces, the centralized heating plant for the lube ol waits, 
leted here in the $30 million expansi heot a continuous stream of oil, whose sole function is to flow through heat exchang 
rosram at Sokio’s bie Lima rehner the units to heat up the oils being treated. This is the first application of this principle in the oil 
lal industry in lube plant. 
rt tat valet aie pric Below, right—The methyl-ethyl-ketone dewaxing unit, shown here, is one of five new integrated 
; aa units in Sohio’s new solvent lubricating oil plant at Lima, Ohio. The clay contact unit is shown in 
hve new integrated units ar vill have upper left background. 
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Here is the refinery tube 
cleaner that half a century of 
successful effort has brought forth 
There are fifty constructive years behind the the famous LAGONDA 1100 
Lagonda cleaner of today. A full half century of devel- SERIES, ball bearing front and 
opment, with all the grief of adventuring up false rear handling thrust both ways, 
roads, all the satisfaction of real improvement fully lubricated in a// bearings, 
and demonstrably capable of 


When the first tube still was erected, Lagonda 
cleaners were there to take on the cleaning job. 


achieved, that accompany successful pioneering in 


any equipment. This half century of invaluable ex- delivering coke-smashing power 


that only LAGONDA designed 
cutter heads can be expected 
to sustain. 


perience is today bringing in big dividends to refiner- 
ies everywhere where — dividends in the form of 
faster, more thorough tube cleaning, delays elimi- 
nated, costly minutes and hours saved in getting 


stills back on stream. LAGONDAA bulletin, 
on request. 


bully described in the 


Put this half century of know-how to work for 
you. When you have a tough problem, call in the 
Lagonda man. No obligation. 


y-297 


T T Pleats ot: JEANNETTE, 
RIDGWAY, PA. * AMPERE, 

SPRINGFIELD, O. NEWARK. 
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HOW TO— 


Switch Reflux Control Valves 


control reflux 


valves s whom the 
tograpl stream 
naphtha 

Smit 

pany Alternate 
ns for wice 
reflux 
mamntam 


riat 

ate stream, 
air ‘ thew re 
products, a 


make 


quired to specificatiot 
chore valve sizes | 
vided valve im service 


the rate 


HOW TO support flood lomps for maintenance 
crews at night is illustrated below. The stand 
was mode from material at hand—o borrel 
ring, three lengths of rod, and a length of 
2-inch pipe. When not in use, the cord is coiled 
and hung on the hook 


Operation 
reflux, 
ontrol valve ts used. | 


requires 
llows tha 
nder 
ons pressure drop across 
nuld be 
\ of power at the 
vould occur An alternate 
(chargimg a different material) requires 
smaller flow of reflux. In 
case the smaller control valve is used 

the near open position, this smaller 
valve has considerable valve plug move 
ment available for controlling the reflux 
flow effectively. The larger valve, if used 
at this lower flow condition, would op- 
erate with the valve plug very close to 
“riding.” Also, a very 
sheht movement of the plug would re- 
sult in a major variation in flow rate 
Control would be quite rough and valve 
chattermmg a possibility 

The small valve, mounted on the dia- 
housing of the large control 


high 
reflux 


needlessly 
pump 
operation 


a much this 


the valve seat, or 


phragm 


HOW TO— 


Facilitate Tube Pulling 
R, MOVAL of tubes trom refinery 


furnaces generally is a difficult and time 
consummg operation of mamtenance 


crews. Conventional practice m= remov 


removing the re 
tube 


consists of 
plug, cutting the 
with either a boring 
cutting torch, cut 
then 
tube 


ing tubes 
turn bend 
behind the 
bar or an 
ting the tube end out of the header, 
fastening a line to the end of the 
by which it can be pulled from the tur 
nace. The most difficult part of this op 
eration is attaching a line to the tube s 


header 
header 
acetylene 


to switch air pressure 


valve, is used 
instrument to the 


from the controlling 
control valve in use 
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BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


DUPONT SERVICES 


meet the specifi c needs 
of the refiner 
/ 


/ 


2 USE DU PONT TETRAETHYL 
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To aid the refiner in the most effective use of a complete line of gas- 
oline additives, Du Pont provides an extensive service program. The 


following outline highlights where some of these services are of aid. 


IN RESEARCH 


Research Helps Match Fuels and Addi- 
tives to Engine Needs—In the Du Pont 
Petroleum and other laboratories research 
effort is being directed at those problems 
of the refiner which involve development of 
new fuels and better combustion control. 


Problems Under Investigation — Among 
specific studies being made are the following: 
Combustion Reactions — Investigating the 
chemical changes that take place in the air- 
fuel mixture under pressure just prior to 
combustion and during combustion. 


Deposit Studies—Research into the chemical 
nature of engine deposits. 

Sulfur in Gasoline—The how and why of sul- 
fur effect upon octane number of leaded 
fuels. 

Effect of Fuel Components on Performance— 
Research, recently completed, provides in- 
formation on the blending of fuel compon- 
ents as they affect TEL requirements and 
performance. 

Du Pont Research Is of Use—Significant 
findings on research projects are made 
known to refiners: 


Through Publication of Papers—Papers on re- 
search results are presented at technical 
society meetings. 


Through Meetings with Refinery Research 
Groups—Members of the Du Pont research 
staff discuss projects under investigation in 
meetings witha refiner’s own research group. 
Company-wide Research — Findings of 
other Du Pont research laboratories are 
available at all times to the Petroleum Chem- 
icals Division for consideration as to their 
application to the petroleum industry. 


IN MANUFACTURING 


Aid in the Most Effective Use of Addi- 
tives—Du Pont provides a complete range 
of services that function within the refinery. 


TEL Blending—Du Pont representatives are 
thoroughly familiar with requirements as 
they apply to men, equipment and methods. 
Blending Plant Design, Construction—Complete 
construction drawings and specifications 
for blending plants, as well as advisory help 
on plant site selection and construction, are 
available. 


Blending Plant Operation—Du Pont represen- 
tatives aid in the training of operating 
personnel. 

Maintenance and Repair—Assistance is always 
available when repairs must be made. 

Tank Entries—Petroleum Chemicals repre- 
sentatives will attend and advise on cleaning 
of tanks that have contained leaded gasoline. 


General Refinery Safety Program—An 
over-all refinery safety program prepared 
by Du Pont is available to any refiner. 
Field Laboratory Services Work on Many 
Problems—Five Field Laboratories through- 
out the country assist on problems involv- 
ing the use of additives. 


TEL Blending Studies—These laboratories are 
equipped to make TEL analyses and blend- 
ing studies on gasoline stocks. 


Octane Ratings—They also make routine 
octane ratings quickly and accurately. 


; pant Services are Applicable | 
| | 

| 


Gasoline Quality Survey — The laboratories 


cooperate with refiners in nation-wide 
sampling and local evaluation of their fuel. 


Assistance with Other Additives—Recommen- 
dations on the use of Du Pont Gasoline 
Antioxidants, Metal Deactivator, Gasoline 
Dyes and other additives are also available 
through the laboratories. 


IN MARKETING 


Services Helpful in Dealer Training and 
Sales Planning —These services are de- 
signed to supplement and strengthen the 
individual refiner’s own promotional efforts 
by supplying assistance at those points 
where it is felt Du Pont can be of most help. 
For Dealer Education—To aid you in keep- 
ing your dealers better informed on the 
sales qualities of your fuels, Du Pont offers 
the following aids: 


informative Talks — Non-technical or semi- 
technical talks for dealer meetings. 


Cartoon Movie—A seventeen-minute, four- 
color, cartoon movie, understandable to any 
group, “What Makes A Gasoline Good?” 


Cartoon Book—A 16-page cartoon book in 
full color telling the same story. 


instructive Laboratory Meetings—Tours of the 
Du Pont Field Laboratories and meetings for 
refinery sales engineers or marketing 
groups. 

To Aid in Planning Sales—Factual informa- 
tion on gasolines being marketed through- 
out the country is provided by: 

Quarterly Motor Gasoline Survey— Individual 
brands, premium and regular, are listed by 
code number together with their motor and 


research octane numbers, and the lead con- 
tent per gallon. City averages are also shown. 


Other Marketing Aids—Assistance is also 
available in meeting the problems of your 
customers. 

Traveling Fuel Test Fleet — Demonstrates the 
importance of gasoline quality to car per- 
formance through actual demonstrations of 
road test techniques. 


Services to Fleet and Bus Users of Your Fuels— 
Du Pont automotive specialists are available 
for consultation on fleet operating problems 
or on any problem involving motorized 
equipment. 

Bulletins on Equipment Operation — Based on 
Du Pont’s laboratory and road test experi- 
ence, bulletins are prepared covering vari- 
ous technical aspects of the equipment used. 
Safety Services for Marketing 

Du Pont representatives are available for 
consultation on safety and medical prob- 
lems wherever tetraethyl lead compounds 
are used in bulk plants or other marketing 
department units. 


For a complete description of the services 
which Du Pont offers, ask your Petroleum 
Chemicals representative to reserve a cory 
for you of the 32-page book, soon off the 
press, “Du Pont Services to the Petroleum 
Industry”... or write your nearest Du Pont 
District Office. 
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DUPONT SUPPLIES 


LINE OF 


ADDITIVES FOR GASOLINE 


Du Pont Tetraethy! Lead Compeunds, Aviation Mix and Motor 
Mix, are available on scheduleyfo match your blending needs. Ship- 
ments are made in standard drums or tank cars. For the latter serv- 
ice, Du Pont maintains is own fleet of tetraethyl lead tank cars. 


GASOLINE ANTIOXIDANTS 


Three gasolia€ antioxidants are obtainable, Nos. 5, 6, and 22. 
Laboratory evaluation, either in your own laboratory or in the 
Du Pont Field Laboratories, will demonstrate which one of these 


three will be the most economical to use in your gasoline. 


METAL DEACTIVATOR 


Wherever copper, in any quantity, is present in gasoline, the use 
of Du Pont Metal Deactivator is recommended. It can be demon- 
strated by laboratory tests, and through actual case histories, that 
its use, in such cases, materially reduces antioxidant treating costs. 


GASOLINE DYES 


Du Pont Gasoline Dyes include Oil Red, Oil Yellow N,Oil Orange, 
and Oil Blue A. To assist in their use, the Field Laboratories provide 


a comprehensive dye evaluation service. 


AND ADDITIVES FOR OTHER PETROLEUM Prooucts 4.5 


In addition to the complete line of gasoline additives, Du Pont 
supplies additives for a wide range of other petroleum products. 
Included among them are fuel oil stabilizers, lubricating oil cor- 


rosion inhibitors, grease inhibitors, and the like. 


£. |. DUPONT DE NEMOURS & COMPANY INC 


PETROLEUM, CHEMICALS DIVISION 


W slmington 98, Delaware 


Dastrvct Nee Yor NY 5. nar. 


Better Things for Better Living 
Destruct Witmiaer bices ... through Chemistry 


Laboratories: Oro, Houston, Texos, Et Monte 
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stooge reflection. 


in several sizes to fit the tubes 

Details of the puller can be 
the photographs. When the header has 
been cleared and the tube ts 
pulled, the puller is inserted im the 
that the well insice 
mandrel, which slides on the shank 


that it can be pulled from the turnace 

The furnace tube pullers, illustrated 
n the photographs, were designed t 
simplify the job. They have been used 
vith excellent results for the past several be 
ears in the Smith's Bluff refinery ot tube so 
The Pure Oi] Company, Nederland Phe 
Texas. Invented by George Hail, fore ot the used to strike the slips 
nan in the maintenance department, the to set or release them. Two rods, on 
ol has been ind assizned to on each side of the mandrel, and parallel 
the company various furnaces to the shank, are enough to reach 
n the plant are equipped with different the slips mside the during the set 
puller has been mack hus, the 


seen m 
ready 
ships are 
puller is 


patented 
Since the long 
tube 
releasing operation 


sizes of tubes, the ting of 


HOW TO— 


Secure Pump Packing Gland Bolt Nuts 
A wernon o 


securing the packing 
land bolt nuts on 
eciprocating 
pumps | 


STEAM 
RECIPROCATING 
PUMP GLAND 
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and 
entritugal 
lustrated im tl 
lrawines Since the 
lard be 
net set up 
a tendency 
loose due to 
on, so that the 
matt 


Its generally 


is not 
against the 


with th STUFFING BOX 


aimed 
racking 


pressure necessary t 
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ne 


GLAND 


END VIEW 


wrevent leakage ot 


Auid. A loose gland A 
n te GLAND BOLT NUT A 
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cause j 
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SIDE 


GLAND BOLTS 


This stron submitted 
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Smith, mac mI elper Sketch an: 
nmraterial « i “Com Your 
Comuinitte bss Standard Ohl Com 


Baton Rouge 


Was 


machinist, and 


f pump Ideas 
maintenance 


atety the mittee, Lousiana Division 
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forces the wedge 
end of the 


of the tube 


mandrel 
om the 
inside wall 

\ line trom an at 
is connected to the 
the pull exerted on the 
ships. Then the 
the turnace To 
trom the tube, the 


drive the slips 


slips up the 
shank against the 
tugger of winch 
shank rine and 
wedge 
pulled trom 
puller 


seats the 
tube is 
release the 


mandrel ts used to 


HOW TO— 
Support Steam Trap 
Waex eit traps are installed on 


small pipe lines, which do not supply 
adequate support for the traps, a simple 
and easily constructed support can be 
made in the refinery's welding shop trom 


nternal diane 
trap 
nstallation, the 


pipe of 
of the 
In thi 
was trimmed smooth at the 
lower tw 


team 
nipple 
top end tor 


the steam trap, The thirds of 


the nipple was split and sections re 


moved from both sides, leaving twe 
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» be msidered as 
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support protects the 

1 the «t ' mes which it is 


HOW TO— 
Remove Sulfur from 


Heater Fuel Lines 
EN 


attach 


HOW TO— 


Provide Work Table in Plant Area 


Left—Close-up of the 
lubricator showing de 
tails of construction 
The sight glass per 
mits the operator to 
determine the level of 
solvent at a glance on 
his routine inspections 


Right — Installation of 
the lubricators on the 
fuel manitolds of a 
lorge heater in Pure 
Oil Company's Smiths 
Bluff refinery 


| 
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support 
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HEN making 
ne refine is = — @ 
und that a heavy — 
ple netruction pox ite ~ 
» the tographs, depositions of sul ible ts 
ort t stream fror tuer Is ‘ 
‘ " ‘ } acle the 
sheet steel support ime the material lon, ta es tor ‘ 
‘ tubula The table top ts pair. Teo } 1 wor und material to the 
t As btamed with this table lamps are used. A two-in 
, ee ' e of material, and approximately flat, square picce of bar steel is supplied 
thee ‘ ‘ Vu ind ‘ heet metal parts whi making sharp lor tudimal bends 
‘ ect ent t 1 ha ee stort nm service, or dam \ work tabl t the twpe described is 
ca ul t nt alwe sue n removal can be repaired almost shown in the 1 ral et up in the 
| t ‘ } er ‘ t the t the column without hau plant area of a refine 
ont trea lubricators were made in the during refilling vlinder, 
to the burners int shop. As is apparent m the phot indi the needle valve ts t disturbed. A 
— iplis, the bricator consists of a sec stnall line connecte t the toy t the ay 
' th plugs welded on the vlinder supplies was rele sufficient 
and bettom ends to form a cvlis ressure to t solvent te the 
cal tank tor the solwent It is el lime 
juipped with a sight glass, a filling fun 
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COPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


Prepared by Bridgeport Brass Company err? Headquarters for BRASS, BRONZE, and COPPER 


Duplex Tubes Boost Life and Heat 
Transfer Properties of Equipment 


Heat exchanger 
tubes and piping in 
chemical and petro- 
chemical plants of 
ten demand protec 
tion against corro- 
sion from a double- 
sided attack. 

For this reason. 
Duplex Tubing (two 
tubes of different 
metals mechani- 
cally bonded to- 
gether to form a 
double-walled 
tube ) has proved its 
worth in numerous 
applications. 

In handling hy- 
drocarbon gases 
with a high hydro 
gen sulphide and 
or carbon dioxide 
content, Duple> 
Tubes — aluminum 
to the product side 
and copper to the 
proved very satisfactory 

Various types of ammonia coolers 
are giving longer life through the use 
of Duplex with steel to the ammonia 
side and a copper or copper-base alloy 
to the water side 

Typical combinations in the chem 
ical field of Duplex Tubing with cop- 
per or a copper alloy to the water or 
steam side include: 


Products 


Formaldehyde 


Gas-fired “s 


water side have 


Contact Metals 

aluminum 
Salycilic acid tin 
Sulphuric acid lead 
Ammonia steel 
Lubricating oils aluminum 


Coke and gas by- 


product liquors steel 


Sea water cupro nickel 


eamboiler’ 
Eclip Fuel Engineering Co., 


| 


plant with Duplex Tubes Courtesy 
‘ockford, I 


Steam generators for car-heating 
systems installed on Diesel and elec 
tric locomotives and various industrial 
units can be given greater efficiency 
and longer life with Duplex Tubing 
Steel is used to the flue-gas side, cop- 


er or copper alloy to the steam side. 


High-Heat Transfer 


Tests carried out with steel tubing 
and with Duplex of steel-copper show 
that the latter possesses higher transfer 
properties. This explains why smaller 
units with Duplex Tubing can often 
replace larger units containing steel or 
other low heat transfer materials. A 
properly selected combination of 
metals for a particular corrosive serv- 
ice usually results in improved heat 
transfer. The Bridgeport Laboratory 
will be glad to help select the materials 
best suited for your application. 


BRIDGEPORT 


BRIDGEPORT BRASS 


COMPANY, 


BRIDGEPORT 2, CONN. 


New Duplex Tubing Bulletin 
Helps Solve Double-Corrosion 
Problems 

Corrosion, always a serious prob- 
lem in heat exchange equipment, is es- 
pecially troublesome when tubing is 
attacked simultaneously inside and 
outside by two entirely different cor- 
rosion media. Bridgeport’s Duplex 
Tubing is designed to solve this partic- 
ular problem since it provides a com- 
bination of two different metals to 
cope with the specific corrosive condi- 
tions on inner and outer surfaces. Du- 
plex Tubing is finding widening appli- 
cation in heat exchange equipment 
used in oil refining, chemical, food and 
liquor processing, power plants, refrig- 
eration, heating and air conditioning. 

As an aid in the selection and appli- 
cation of Duplex Tubing of various 
alloy combinations, Bridgeport has just 
published a new Duplex Tubing Tech- 
nical Bulletin No, 1950. This deals with 
the advantages of Duplex Tubing in 
ammonia refrigeration, steam genera- 
tion, oil refining, natural gas, chemical 
and petro-chemical processing and the 
alloys suited to handle varjous corro- 


sive media. 


We will be glad to send your copy of “Duplex 
Tubing Technical Bulletin No. 1950 Please 
send request on your company letterhead 

Complete information on the im- 
proved heat transfer properties ob- 
tained with Duplex Tubing is included, 
together with data on its use at higher 
temperatures; the sizes and tempers 
available; and the various alloy combi- 
nations supplied. Particularly useful to 
the condenser and heat exchanger man- 
ufacturer or maintenance department 
is the complete section on installation 
of Duplex Tubing. 


BRASS 


ESTABLISHED 1865 


Mills ot Bridgeport, Connecticut, and Indianapolis, Indiana + In Cameda: Noronda Copper and Brass Limited, Montreal 


August, 1950 


A Gulf Publishing Company Publication 
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REFINER AUTHORS 


and Other Personalities 


Exalted Ruler Rates 
Low As Boatman 


“Mas 


Ketinery 


W_H.FORTNEY 


t n 194 
strict Ba 
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Lea il 
Che wt 
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H. THOMPSON 


ended practices committee of ISA, 
the busiest committee of the society 
Fortney was first president of the Hous 
ton Section of ISA Als he has been 
member, since organization, of the 


committee tor the “Symposium 
n Instrumentation for the Process In 


lustries” held annually at Texas A. & M 


steering 


Collewe 
Fortne has presented papers before 
ISA meetings in New Jersey, Ohio, Ili 
s, and Texas. He has written and 


published some fifteen article in techni 


al and trade publeations, He is patent 


a wravity recorder tor liquids 
Besides his family and many friends 
Fortney reputedly has three hobbies 


is work, Mrs Fortnevy'’s floral shop, and 


fishing for trout and redfist Friends 
say that Fortney ll wo early and stay 
ate when the fishing is good. It has been 


eported that F« 
[in a boat having engine 


rtney is not at all help 
trouble 


gh water 
Mirs. Fortney became so interested in 
her hobby of flowers, that she opened 


i small shop, which has prospered quite 
ell. With flowers all around him Fort 
found himself 


ey seon another 


bby Almost his entire vacation was 


spent at a floral design school, and as 


© Says I'm in flowers up to my neck 
und lowe it! 

Fortney and Mrs. Fortney are parents 
t three children—two daughters and a 
sol Mrs. Fortney and the daughters, 
ne t which ws married ire talented 
laughter ts a concert 
ianist. The Fortneyvs will be grand 
‘rents 


LPG Unit Author 
An Honor Graduate 


Retner Li Unit 


nupson, whose ar 


Stear let Vacuur Retrigeration” ap 
irs om page 105, jomed Sinclair Re 
ring at the Mareus Hook, 

| ‘ ‘ m 1920 hile a Cooperative 

ne student a the Drexel In 
te nolowy \iter wraduation 
the chenneal engmeer 


JAMES A. DAVIES 


BROWN 


ing division, he worked in the operating 
and technical divisions of the refinery 
in Various capacities until he was mack 
chief technician in 1945 

During World War Il, in additior 
I hompson taught 
groups gover 


to refinery duties 
eraduate 
ment sponsored courses on principles 
and economics of chemical plant desig 

Thompson is a member ot the Amer 


enwinecring 


can Institute of Chemical Engineers 
Pennsylvania Sewage and Industria 
Wastes Association, and Pennsylvania 


Society of Professional Engineers. He 
is active in local and state levels in the 


Pennsylvania Engineers group 


Design Engineer 
Boosts California 


Davies, who presents ot 
I of “Bubble Tray De 


out.” has been designing a 


variety of rehner umits ever since his 


first o { with The Texas Con 


pany, “x division, New York 


worked as a roustabout 


tor | r (hl Company neat 
Bakersfield, Calif. after receiving a BS 


in 1935 from Cahtorma Institute ot 
Fechnolows Later he went back t 
school, this tune for his masters dewrec 


im chennecal engineering trom Caltecl 


Born in 1914 in Salt Lake City, U%avies 
says he grew up on the beach of Santa 
Monica, Cali vith three vears taker 


mut for attending school in England. He 


rhe 


six vears old. Olutside interests includ 
wardening, bridee. tennis. boosting Cah 
torma, and the Lions Club 
member of AICHE, ACS 


Tau Beta 


They Tell How 
To Use Flue Gas 


ALU THORS Kenneth M. Brow: 


and Soma Kurtis present on page If} 


Davie sia 


ASME, an 


their article Dit lt Waste Disposal 
Problem Solved rown is with the 
treating «division « the service depart 
ment of Universal Oil Products Com 
pany, where his work involves technica 


service for heensees of COP processes 
tor COP imhibitors He 
COP shortly after receiving his 
B.S. in chemical engineering from the 
University of Wisconsin 

Kurtis, nm domg process engimecring 


Users 


sork with Aurora Gas e Company 
Detroit is tormerly chemist im ther 
aboratory His first job in the Il s 
as a chemust tor Relloge Chemical Con 


SOMA KURTIS 
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NEW 20,000 BARREL CALTEX HOLLAND REFINERY 
Engineered and Constructed by ii 
ARTHUR G. McKEE & COMPANY 


This complete refinery, one of the most modern in Europe, 
is a typical example of the world-wide design, engineering 


and construction services provided by the McKee organization. 


NGINEERING AND CONSTRUCTION FOR THE PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES i 


ENGINEERS AND CONTRACTORS «+ ESTABLISHED 1905 
2300 CHESTER AVENUE, CLEVELAND 
30 Rockefeller Pleze, New York, N. Y. 
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JOSEPH E. POGUE F. COQUERON M. H. RAHMES 


Shell Pair Discuss 
Analysis Methods 


“Rh 
EDUCED-SCAI Met 
Micr and 
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warn Analysis,” the article 
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hell ove 


S t 
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‘Louis Lykken, a 


Process Engineer 
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Sittig in Detroit 


THOMAS D. PARKS LOUIS LYKKEN 


hods tor 
and In 
beginning 
PR, was 


Thomas 


ases ot analytical chenmustry with em 
phasis on instrumental methods of anal 
vsts 

Danny, David, and Dick, lively boys 
i Dr. and Mrs, Parks, manage to oc- 
cupy most of their parents’ leisure time 
Dr. Parks does get time off to fish for 
striped bass and ; nnual abalone 
hunting try 


Economists Make 
Annual Analysis 


Il. Industry Makes Fife 


Its Capital Setup,” 
nome featur on pane 
nancial 
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( 
pany, Detroit, manufacturers of insect coe 
cides and industrial cleaners ot 
Kurtis, Leip took all pre 
miversity chooling n Germany In 
1933 he enrolled at t Universit t a 
lurm, Ital in chemical « meerme. 
1935 he transferred to the University of A 
Naples, Italy, and contimmed studies im 
chemistry. From here is wraduated 
th a Ph.D. degree in chemistry in 1938 ; 
Kurtis’ outside interests include beside a 
r-vear lauwlht classical m 1) rent Com 
kot ‘ ited in chemical engi 
necrme from the South Dakota School 
lowa State College, he received his ctive Use 
| omy sical chemistry m 1933, and S Issuc s €CO 
" | erved as a membs i the faculty from 67 is based o1 
1027 1 104s vas in the fields mpa 
1 MEK il metall this ind Frederick G. Coqueror ch an 
a ‘ Chior is eneral sultant est financial transactions of about 
L nits 138 ‘ tlvtical chemical problems t thirds t S. petroleum maus 
) | 14) ead tor She I try The study has appeared annually 
Sta ‘) ts ‘ Compat s analyt il epart tor the past seven years 
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In industries requiring complete control over 
temperatures of liquids or gases, piped over- 
head, Ric-wiL Insulated Jacketed Piping will 
deliver these products at exact temperatures 
and viscosities required. 

Every Ric-wilL Insulated Piping system is 
engineered and designed to the highest thermal 
and operating standards required, and its fully 
prefabricated sections and accessories are pro- 
duced by skilled workmen from the finest insu- 
lating and protective materials known. 


Section of Ric-wil FOILCLAD Insulated Jacketed Piping 


Users of Ric-wil HEL-COR and FOILCLAD 
Piping the world over are profiting from long, 
trouble-free operation resulting from careful 
Ric-wiL engineering and insulated pipe pro- 
duction. 


The Ric-wil representative nearest you will be glad 
to show you the installation and maintenance econo- 
mies possible only with Ric-wil, plus any desired 
technical information on Ric-wil Piping as applied 
to your specific problem. If you prefer, write on your 
letterhead to Dept. 6-RA, Cleveland. Ohio, for com- 
plete Technical Bulletins 


INSULATED PIPING SYSTEMS 


THE RIC-WIL COMPANY - CLEVELAND, 0. 


OVERHEAD UNDERGROUND 


FOR FORTY YEARS THE GREATEST NAME IN INSULATED PIPING SYSTEMS 


August, 1950-—A Gulf Publishing Ce mpany Publication 
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MORE REFINERS HAVE JUST PLACED ORDERS WITH REFINERY 
ENGINEERING Company FOR NEW CAT CRACKERS. The daily 
capacity of these Cat Crackers will be 10,000 and 6,000 barrels 
daily. 


REASONS WHY REFINERY ENGINEERING Company WAS CHOSEN 
FOR THE JOB: REFINERY ENGINEERING Company has the experi- 
ence, ability and construction equipment to build a plant that will 
give top-notch performance and will be completed on schedule. 
REFINERY ENGINEERING Company has built a Cat Cracker in 194 
working days. 


WAYS REFINERY ENGINEERING Company CAN HELP YOU: RE- 
FINERY ENGINEERING Company can take your plans and build 
your plant or start with a study of your needs and design, engi- 
neer and construct a plant to best fit the competitive situation in 
your area. In either case, construttién will be completed on 
schedule. — 


5 


2 WAYS TO GET QUICK ACTION PROBLEM: 
Telephone or wire for complete-information, withoyt obligation. 


PHONE 5-5561 ® TULSA, OKLAHOMA 


| 

= 
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Korean Activity Forces Attention 
Of Industry on Avgas and Jet Fuel 
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GREASE TESTING MACHINE DEVELOPED— 
To analyze performance of greases in ball ond 
roller bearings over ao wide range of tempera 
tures, research scientists of The Texas Com 
pany last month ed develop t of a 
grease testing mochine thot simulates actual 
service conditions 

By observing grease somples in the machine 
during test—under high-speed stroboscopic 
light—it is possible to determine changes in 
quality, texture, consistency and color. The ma- 
chine also reveals grease tendencies toword 
aeration, leakage and breakdown through heat 
and prolonged use 

he machine consists of a high speed motor 

driven shaft which operates a single-shieided 
ball bearing encased in an electrically heated 
oil both. Temperoture of the bath can be regu 
lated trom room temperature up to 300° F. and 
higher—indicated by a thermometer inserted 
in the bath well 

Test procedure storts with a charge of 5 
grams of test grease to the bearing. The greased 
bearing is put into the machine and the test is 
run for three minutes before the heoter is turned 
on. Observation of the grease sample is made 
at 25° increments in temperature under strobo- 
scopic light while the machine is running at 
3450 rpm. 
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David Boyd Awarded 
Chemical Engineer Degree 


Day M. 


U. S$. Rubber Reactivates 
Port Neches Rubber Plant 
Unit tates Rubber ¢ pa 


California Associaiton 
Elects 1950-51 Officers 


(AN figures in thousands of barrels—add G00) 


Jersey Affiliates List 
Plant Completions for 1951 


Refinery and other plant construction 
of Standard Oil Company (New Jersey) 
and its affiliates, either planned for com- 


pletion in 1951 r nder construction, 
include wnits for the U. S., Canada, Nor 
way, an l France, with tt st of con 


struction taking place in the U. S. and 
Canada 
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the « te vive tat Novemle r 19 256,400 | 104,917 4.971 1,785 1M #7087 
Nech« lex December 24 4.04 256,830 18,045 110,14 7,335 78,662 8,046 61,647 
1950 
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proclaimed 


Here’s how you can make this nationwide 
event produce results for YOU! 


October 15th-21st will be Oil Progress 
Week throughout the nation. In your own 
community it’s the time when people look 
to you for a report on the progress you and 
your industry have made. 

Last year thousands of oil men through- 
out the country took advantage of Oil 
Progress Week to tell their story—with re- 
sults that paid handsome dividends in good 
will and good business. This year it is more 
important than ever for you to explain 
how you are helping to provide America 
with better oil products . . . higher-than- 


i ever standards of service. 


You’re the Winner! 


YOU benefit when your customers know 
about the progress that results from com- 


petition in oil. YOU gain when they realize 
how you compete with rival companies to 
win customer approval. For as the public 
learns what a great job you're doing they'll 
understand that your business freedom 
means more oil products, better oil prod- 
ucts, better service for them! Get people 
better acquainted with your business— 
your problems and your achievements— 
and you create good will that’s sure to pay 
off for you and your firm in the long run. 

Oil Progress Week comes just once a 
year, but it can benefit you the whole year 
through. 


Oil Industry Information Committee 
50 West 50th Street +» New York 20, N.Y. 


GRESS 


@ All the tie-in material you need to make Oil Prog- 
ress Week your week is now ready. You can easily 
adapt it to fit your needs. Tie-in ads . . . sample 
speeches ... booklets ... motion pictures. ..window 
streamers . . . poster designs . . . radio material—it’s 
all ready to use—the biggest, best tie-in package the 
oil business has ever put together. 


Get in touch with your local O.1.1.C.. office NOW! 
Or write to national office address listed above. 


friends in your community! | 
- Make OIL PROGRESS WEEK Your week! 


A Gulf Publishing Company Publication 


Auqust, 1950 


CTO 

| be 

| 
AS 
(/ 
4 

12) 

Don’t miss this chance to win new 
6 

139 


Petroleum Refiner Vol 29, No. & 


= 
‘ws 4 
: 
~- 
> 
= y >4 4 
= = ¢ 2 
140 


BEST VALVING 


WITH STANDARD TURBINE DRIVES 


On General Electric’s standard Type DP me- 
chanical-drive turbine, the trip-throttle valve and 
the governing valve are combined into one casing. 
This exclusive G-E feature provides a compact and 
neat design which simplifies piping by usually 
eliminating the need for a separate valve in the 
steam line. You get easier operation, too, because 
pressures across the valves are equalized. The 
throttle valve mechanism is ball-bearing mounted, 
and only hard packings are used. 


POSITIVE OVERSPEED PROTECTION 

A bolt-type emergency governor, mounted in the 
turbine shaft, actuates a trip mechanism when speed 
rises 15°¢ above normal. This action trips the 
throttle valve closed, positively shuts off steam 
flow to the turbine. A convenient hand lever 
is also provided for tripping the valve. 
BETTER GOVERNING AND REGULATION 

Working with the DP’s powerful hydraulic gov- 
ernor, the governing valve gives you greater per- 
formance accuracy. The balanced reaction design 


lugqust, 1950 
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reduces valve unbalance to a minimum. Relief 
holes equalize pressure between the valve and the 
guide piston of the seat. Hard packing decreases 
the force required to move the valve, results in 
smoother operation. 


LONG LIFE AND DEPENDABILITY 


The stainless steel stem and nitrided stainless 
steel valve and seat are designed to last for years. 
Maintenance is cut through the use of corrosion- 
resistant labyrinth stem sealing bushings. No soft 
packings are used. An easily removable monel 
steam strainer in the throttle valve chest halts 
foreign material before it can reach valve or steam 
parts. 


Look into a// the features of the standard DP 
turbine. You'll find many extras, such as the valving, 
which can give you the performance and savings 
you want from a mechanical-drive turbine. Con- 
tact your nearest G-E sales office, or write for bulle- 
tin GEA-4955. Dept., General Electric Co., 
Schenectady 5, N. 


HOW STANDARDIZATION WORKS FOR YOU 


In the diagram at the left, all shaded are in- 
terchangeable on all sizes of DP turbines. Thus, 
it is easy to stock spares, and maintenance Costs 
are reduced. All models have standard shaft height 
and coupling fits for easy installation or re-location 
in your plant. Standardization cuts manufacturing 
expense and the savings are passed on to you in the 
form of extra features, usually found only on “spe- 
cial” turbines. 
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| Sinclair Buys Refinery 
| Of Wood River at Hartford 
Sinclair Ref ! Company has ac 
quired the 
{i Wood River Onl & Refining Com 
Also purchased 


Having SLIDE RULE trouble? 


l cated on a 43l-acre tract about 
miles north of St. Louts, the moder: 
When the problem is moving air or gas, turn to plant refines crude into gasoline, diese 


fuel, asphalt road onl, fuel oil, and 


R-C dual-ability for accurate, dependable answers petroleum distillates. It has’ also 


processing quantities ot crude into pre l 


ucts for Sinclair. The pipe line extends 
Thats one job we know, inside-out. For almost a century, from a marketing terminal at Peru, Il. 
weve been air-and-gas specialists, exclusively. Without being on the Ilinois River, to another ma: 
keting termimal at Rockford, Ill 
immodest, we think our engineers are the best informed in the in- The Wood River acquisition brings 
dustry, on blowers, exhausters, gas pumps and related equipment. Sinclair's major refineries to seven, of 

1 which four—those at Houston, Wood 

They have an extensive line to draw on, too. They make un- River, East Chicago, Ind,, and Marcus 
biased recommendations between Centrifugals and Rotary Posi- Hook, Pa.—are interconnected by pipe 
tives.-we're the only company offering this dual choice. With : 
capacities ranging from 5 cfm to 100,000 efm,we can supply stand- General Superintendent 
ard units closely matehed to the job, for efficiency and economy. At Wood River Refinery 

As to how R-C equipment performs, our old-time, repeat Michael H. Nolan has been appointe:! 
general superintendent of Sinclair Re 
customers are the best answer to that. They'll testify that you iuing Company's 
will reduce your buying and operating problema when you call newly acquired ret 


on R-C air-and-gas specialists, 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


502 Crescent Avenue, Connersville, Indiana 
ration, a subsids 
Prairie an 


Type O!, Single-stage Cen- o 
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Taylor Refining Acquires 
Coastal Refineries Plant 
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OPEN DISTRIBUTION SYSTEM 
Double-Flows always operate at top 
efficiency because the water distribu- 
tion system is available. Water flow 
to each cell is easily regulated . . . 
cleaning, a matter of minutes. 


COLDER WATER 
Water falling near the louvered side 
walls is at near wet bulb tempera- 
ture. Only Double-Flow, with its 


cross-flow design, can give this extra- 
cold water. 


{7 MULTIBLADED FANS 
Vibration and “rough operation” 
caused by air pulsations are prevent 
by the use of multibladed fans. These 
large rugged, multibladed fans insure 
longer tower life. 


NAIL-LESS FILLING 


No warped, twisted or sagged filling 
because filling members are free to 
expand and contract in a definite pat- 
tern. This nail-less filling has been 
field-proven during the past decade. 


{7 NO AIR CHANNELING 
No “dead spots” caused by air stream- 
ing from small louvered openings to 
the fan. Full height louvered walls 
assure intimate air-water contact in 
all parts of the cooling chamber. 


On The Marley Double-Flow 


Ann. that’s not all... you also get rugged Marley 
Geareducers, heart quality redwood lumber, ring con- 
nectors, more square feet of drift eliminators, more wetted 
surface per cubic feet, regulator valves on each cell, bolted 
compression-system diagonals with full bearing at each 
end, no nozzle pressure required, less pumping head, walk- 
ways, shiplap double wall casing and many other features. 
Marley research and development is continually at work 
bringing out new ideas—setting a higher standard for 
the cooling tower industry. 


Get these important features on your next cooling tower. 

They are standard on the Marley Double-Flow . . . at 

no extra price. 

— — — MAIL THIS COUPON TODAY 

The Marley Company, Inc., Kansas City 15, Kansas | 

1 Please send me without cost or [J Have Marley Application | 

other obligation Bulletin DF-50. Engineer call 

Name Tithe | 

| | 

Company | 

Address 

City State } 


Counter-Flow Aaustower Sprey Nozzles 
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pany's refining division, has been pr AUG. NOV. 
moted to mechanical supermtendent tn 14-16 Soctety of A ive Engi 2 Bighth Annual Pittsburgh Conference 
West Coast ~ Los Angeles, on X-Ray and Electron Diffraction. 
charuc mamtenance activities a Biltmore Hotel. Pitesburah, Mellon Institute for 
company's Beaurneont Texas, refinery Industrial 
He is replaced by Parker C. Folse, wl Serr 2-3 Sectety of Automotive Engineers, 
At & American Chemical Society, Chicago. Diesel Engine Meeting, Chicago. 
savety % American Chemical Society, 6th Hotel Knickerbocker. 
lowette joined Magnolia in 1018 Chemical F position by Soctety of Automotive Engineers, 
Chicago Section, Chic Fuels and Lubricants Meeting. 
Colleeum Tulsa, The Mayo. 
Cities Service Manager 11-18 American Soctety of Mechanical 25th Am 
of Refining To Retire Instruments os Angeles Hotel. 
one agusntere ~ with 1-13) Information Committee. 
H. W. (Hi) Camp, manage the Los Angeles, Biltmore Hotel. 
rehning Annual Meeting, Loa Angeles, 
( ompat Delaware) vill retire Se] 1-15) National Petroleum Assoctation, Biltmore Hotel and Am 
ember 1 after 3 Atlantic City, N. J., Hotel Hotel. 
4 br Traymore. to 
ears thy 1%-22 Instrument Society of America, Fifth Dec. 1 American Soctety of Mechanical 
at ( amy A National Conference and Exhibit, Engineers, New York, Hotel 
the Buffalo, N.Y.. Memorial Audi- Statler. 
ard tarte 25-27 American Soctety of Mechanical Dec.2 American Soctety of Mechanical 
« company im 1°17 . Engineers, Petroleum Mechanical Engineers, 19th Exposition of 
Se Engineering Division, New Orleans, Power and Mechanical Engineer - 
The Roosevelt. ing, New Vork, Grand Central 
4 efmeries to oct 
al Independent Petroleum Assn. of DEC. 
America, Annual Meeting. American Institute of Chemical 
ts me ls a, St. Louts Engineers, Annual Meeting. 
ere ldorad American Gas Association Annua: Columbus, Ohio, Neal House 
16-20 «National Safety Congress, National 1951 
He ‘ at ‘ Safety Council Exposition, April 
ed aut it Chicago 16-18 American Society of Lubrication 
21) Progress Week. Engineers, Annual Convention 
Camp 27) «=Natural Gasoline Association of and Lubrication Show, Philadel- 
America, Southern Regional phia, Bellevue-Stratford Hotel. 
\\ Meeting, Tyler, Texas, Blackstone 18-20 = National Petroleum Association, 
Hotel Cleveland, Ohio, Hotel Cleveland 
National Lubricating Grease May § American Petroleum Institute, 
Institute, Annual Meeting. Division of Refining, Midyear 
Chicago, Edgewater Beach Hotel. Meeting. Tulsa. 
Synthetic Fuels Processes 
taves and increas SOUS Case Institute Schedules 
henzvene a phet cxree Pennsvivania State Collewe 
thes« at hie Nine lecture periods have been pre 
able n op on . vrammed tor the Case Institute of Tecl 
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you are planning a new plant or an ex- 

pansion program or plan to replace all leaky 

° valves—then specify ORBIT Forged Steel L. P. 

Gas Valves. No lubricant is required to effect 

a positive shutoff. Forget 

If you have not already received our new 

price list on ORBIT L. P. Gas Valves write for 

it today. 


P 


Your Senply Store Curtiss 
ORBIT VALVE COMPANY 
Box 699 Tulsa, OGkiahoma 


BASIN WAREHOUSE COMPANY ORBIT VALVE COMPANY THE GREAT WESTERN COMPANY 


Houston, Texas Casper, Wyoming 
The word Orbit and the Orbit Symbol are registered Trade Marks. 
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WHY NOT 
TURBINE 
DRIVE? 


tions are highly practical. 


turbine 


146 


Steam turbines provide safety, low maintenance expense and ability 
to operate for long periods without inspection. Unsheltered installo- 


A large selection of types and frame sizes, special features and 
accessories are available on short delivery to suit your application. 


MURRAY 


Buliders of Steam Power Equipment for Three Quarters of a Century. 


Pumps, fans, compressors, special 
processing machines, in fact almost 
any machine requiring driving power 
can be fitted with an economical and 
dependable steam turbine driver se- 
lected from the many types available. 


Among the newest in the Murray turbine line is the Type V vertical 
turbine, above. This machine provides completely enclosed construction, 
either direct-connected or geored for vertical pumps up to 600 HP and 
beyond. See thot your new vertical pump is driven with a Type V steam 


Contact your nearest Murray representative or write direct to— 


IRON WORKS COMPANY 
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BURLINGTON, IOWA 


vest slice, approximately $2750 milhon 
The remainder represents construction 
planned by manufactured, mixed and 
“hottled was” utility companies 
If comstruction expenditures tor 1950 
meet expectations, it will mark the first 
that more 


than $1 billion has been spent im a sim 
gle vear for new equipment and facih 


An estimated $1110 million of the 
1950-1954 program will go for new dis 
tribution tacilities; 80 percent will be 
spent by natural gas companies. Anothe 
$426 million will go for production and 
gas storage facilities, including the «dé 
velopment of new underground natural 


was storage fields 


GM Changes Requirements 
For Transmission Fluid 


General Motors Corporation announces 
changes im its automatic transmission, 
incorporating mechanical viscosity index 
numbers m the unit, making it possibl 
to effect a reduction in chemical vis 
cosity index numbers required m auto 
matic transmission fluid type A. Changes 
in requirements for the fluid are such 
that products superior to present pro 
duction fluids will not be required, 
though they will be acceptable, accord 
ing to General Motors. No changes have 
been made in oxidation resistance, oh 
ness or anti-squawk and other proper 
ties or mm Armour qualification proce 
dure as outlined in May, 1949 

Copies of the new fluid requirements 
can be obtained from H. R. Wolf, as 
to the technical director, Re 
search Laboratories Division, General 
Motors ¢ orporation, Detroit 


sistant 


Southern Production Buys 
Control of Danciger 


Southern Production Company ' 
Shreveport, La. has acquired the con 
trolling interest of Danciger Oil and 
Refining Company of Fort Worth for 
about $27.7 million. Southern had pur 
chased 1.107.076 shares of the stock at 
i price f $25 a share, representing 68 
percent i the stock \n er ill be 
nade t all i the mouneort stockhold 
ers to buy them stock at the same price 
according t ( Chener hairman 
of the Southern Production board 

Members of the Danciger family will 
retire trom t business, but other 
ficers will be etamed 

In addition nsiderable il hold 
mes, Dancwer “wns ith Humble Ou 


& Refining Company a hall mterest im a 
larwe Guli Coast gas held with reserves 


15 trillion cubic 


Procon, Inc., New Firm, to 
Handle UOP Platforming 
\ new 


subsidiary niversal (hil 
Products Company is Procon, Incorp 
| w hin has been reat ed hat 
© the tion ery ecialty 
allathons tha ts 
iting Plattormimng process 
Ne it s are |. Raaet pres 
lent: G. Bo ce president and 
il ilia eT il 1 ¢ an 
tar ‘ | treas ret ( rhe Raaer was 
vfore his retirement from the Army in 
1947, command Tree i Watervliet 


| 
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REFINING BOOKS OF THE PETROLEUM INDUSTRY 


| To Sarn More ~Learn More 


The knowledge gained through years of work and study by some of the most capable men in the 


oil industry is set down in the books listed below. Because it is impossible to carry in one’s head 


all the details of his industry, a well-rounded library of reliable data is a definite asset. Not 


only does it save time, but it often makes his available knowledge of a subject more accurate and 


up-to-date. 


Order some of these books and protit by the experience of others. 


\mkKAHAM, KALICHEVSKY, \ LADIMIR 

Asphalts and Allied Substances (2 Vols.) $22.0 Modern Methods of Refining Lubricating Oils : $ 5.00 
\pams, Kincsron, Bexson M 

Elements of Diesel Engineering 5.00 Acidizing Handbook 250 


\RMISTEAD, GeoKGr, TR Kirkprive, C. 
Safety in Petroleum Refining and Related Industries 10) Equilibrium Evaluation Charts 500 
(20 charts to set) 


‘ 

Bapcrr & McCass Kirscusaum, De Eun 

Elements of Chemical Engineering 5.50 AUS 

: ; Distillation and Rectification 10.00 9 

merican Petroleum Refining so Lubricating Greases; Their Manufacture and Use 16.50 : 

Benverr, H Lepoux, Epwarp 

Chemical Formulary Vol. 1 thru 7 (each) 400 Vapor Adsorption AMM) é 

Chemical and Technical Dictionary 10.00 

Louse, Henry Wo 

BerkKMAN & EcLorr Catalyue Chemistry 8.50 

0.00 

Emulsions & Foams McApams, Wan. H 

Drent. Joun ( Heat Transmssion 

Natural Gas Handbook—cloth 6.25 Mantes, C. I : 

Natural Gas Handbook—leather 449 \dsorption 

Principles of Industrial Process Control 3.75 Petroleum Refinery Engineering on 

GUSTAV Rosinson, S 

Physical Constants of Hydrocarbons Recovery of Vapors 400 


Flements of Fractional Listillation 
Vol. 3 12.00 
Vol. 4 13.50 SACHANEN, A. N 
Conversion of Petroleun 11.00 
CARLETON 
Chemistry of Petroleum Derivatives Sack & Laces 
Vol. 1 20.00 Volumetric and Phase Behavior of Hydrocarbons sO fF 
Vol. 2 22. Scorr, W 
Chemistry of Synthetic Resins 22 SN) Standard Methods of Chemical Analysis (2 Vols.) 19.00 


Suerwoon, THos k 


Orgame Chemistr 000 \ bes rption & 
Tuomas 7 Specoer, Frank K 
Air and Gas Compressior 1) Corrosion: Causes & Prevention 200 
Compression and Natural Gas Alignment Charts iw) THOMAS, A 
Anhydrous Aluminum Chioride in Organic Chemistry 16.50 
Frank D 
Pumps, Hydraulic and Air Compressors 400) TYLER, CHAPLIN 
Chemical kneweering bconomics 3500 
Criswoip, 
Fuels, Combustion & Furnaces Van WINKLE, Marries 
Aviation Gasoline Manufacture 35 
& Rusntox Waker, Lewts, McApams & 
l’rocess | puipment Desig Principles of Chemical nyinecring 600 
KALICHEVSKY & STAGNER Simple Blue Print Reading with Special 
emical Refining of Petroleur &2 Reference to Welding SO 


Send Orders to 


THE GULF PUBLISHING COMPANY 


P. ©. Box 2608 HOUSTON, TEXAS 
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ONE OF A SERIES DEMONSTRATING APPLIED LUKENOMICS 


Delayed Coking Unit Ups Quality—Cuts Costs 


PROJECT: High yield of gas oil for cat cracker feed stock with 
coke as a by-product in the processing of corrosive 
residual crudes at minimum cost and maintenance 


DESIGN: Delayed coker with two coking drums of Lukens Stain 
less-Clad Steel to operate continuously—one drum to be 
coking while the other is emptying—using cyclical steam 
and water quench. Stainless-clad steel walls to provide 
fast, uniform heat transfer and to withstand thermal shock 
inner stainless surface to resist corrosion; low-cost stee! 


backing to provide strength and rigidity 


END RESULT: High production of 15,000 barrels of gas oil and 
326 tons of premium coke per day with a minimum of 
manpower. Inspection after 8 months’ operation showed 
unit could have been kept on stream efficiently for ad 


ditional months demonstrating economy of maintenance 


Here is an example of how the coordinated ingenuity of designer, 
engineer, fabricator and materials supplier enabled a refinery to 
improve the efficiency of its plant and the quality of its products 
This was the result of applied Lukenomics. For Lukenomics com- 
bines the experience of equipment designers and builders with 
Lukens’ knowledge of materials and their application gained over 
140 years as the world’s leading producer of specialty steel plates 
and heads and steel plate shapes 


It's sound judgment to put Lukenomics to work on your equip- 
ment problems. There are progressive fabricators who can do this 
for you. Get in touch with them, or write our Manager of Market- 
ing Service, stating your problem. Lukens Steel Company, 404 


Lukens Building, Coatesville, Pennsylvania 


The entire East Chicago refinery of Cites Service Company 
was modernized and made a fully integrated plant by the 
M W. Kellogg Company which designed. engineered and 


+ constructed the delayed coking unit shown above Lukens 
Stain/ess-Clad Steel, Type 405, was used for the coking 


drums, which were fabricated by Chicago Bridge & Iron 


BETTER PRODUCTS FOR BETTER EQUIPMENT 


LUKENS STEEL COMPANY 
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Arsenal. Field operations will be under 
the direction of Whyte who has been 
with COP since 1946 supervising the 
comstruction of processing units in foremgn 
and domestic refineries. His function 
now will be to contract for and build 
rehnery processing facilities. Whyte has 
also been chief engineer of the refinery 
division of Arkansas Fuel il Company 
and was construction supervisor for 
Cities Service Oil Corporation's govern 
ment Maumuelle Ordnance Works at 
Little Rock, Ark. and the Lake Charles, 


refinery 


Oil Research Authority 
Retires from Phillips 


(bertell, vice president of re 
search and development tor Phillips Pe- 
troleum Company has retired after nearly 
26 years of service 
with the company 
(berfell, a nationally 
recognized authority 
m petroleum = re 
search, established 
the research and de 

lopment depart 
nent tor Phillips 
utter poming the com 
pany im 1925 

He is also a direc 
tor and member of 
the executive com 
mittee of the com 
pany it Vice presi 
dent and director of Obertell 
Phillips Chemical Company, viec pres 
lent of Phillips Terminal Company. the 
atter two being wholly-owned subsidi 
nes of Phillips Petrolewn Company 


Company changes include Strad 
ley, secretary and treasurer for several 
board 
und executive committee, vice president, 
ind treasurer; R. W. Thomas, manager 
# the research and development depart 


ment, is vice president of research and 


vears, becomes member of the 


evelopment, supervising research and 


patent activities as well as chemical man 
facture, development, and sales: and 
Pan! J Parker assistant secretary and 
assistant treasurer is te secretary and 


assistant 


Texaco Expands Fellowships 


The Texas Company has established 


tellowships at the University of 
Cimcmnat: and New \ rh niversity 
xpandine the Texac provram whicl 
supports 18 fellowships and grants in 
titutions. The fell ‘ship and researc! 
ant ver subjects from clear re 
search to textile lubrication and micro 
chenneal researc techniques 
API Refining Meet Set 
Phe 1951 midvear meetings of the Di 
ist ! Refs ! ‘ erical 
Ie Ir trite will eld Isa 
\y was announced last 


Sterling Pact Made for 
Products 


i cts refined by Caltex at Bahreim 


1G Pu 


Iuqust, 
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the right answer to every tem- 
perature, pressure and corrosion 
resistance fittings problem is 
W-S Screw End and Socket Weld 
Forged Steel Fittings. 

Basic materials are selected from 
a wide choice of carbon, stainless 
and alloy steels. Designs are care- 
fully engineered. Fittings are 
drop forged for strength . . . pre- 
cision machined for accuracy of 
finish, and instrument inspected 
for perfection of threads, sockets, 
angles and concentricity. Investi- 
gate them today. 

Write for Bulletin A3-50. For 
information on Stainless and 
Alloy Steel Fittings, ask for 
Bulletin S-1. FORGED STEEL 


SOLD THROUGH LEADING FITTINGS 
DISTRIBUTORS EVERYWHERE 


IN THE PETROLEUM FIELD, 
| 
co 
= 
— 


PRODUCTS DIVISION, ROSELLE. NEW JERSEY 


WATSON-STULMAN iv 


_ Designers and Manufacturers of Forged Steel Fittings, Valves, Wire Rope 
Sheors, Hand Pumps, Jacks, Pipe Benders and Hydravil« Squire 


= 

4 “FITE TAINLESs 

5 
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ATTAPULGUS 


A Billion Barrels 
of Adsorbent 


Experience... 


O dabble for a moment in big num- 

bers, over a billion barrels of petro- 
leum products have been finish-treated by 
the four billion pounds of adsorbents 
which Attapulgus and Porocel have 
shipped to oil refineries. Attapulgus 
Fullers Earths and Porocel Activated 
Bauxites have become recognized stand- 
ards in the removal or reduction of 
odors, colors, tastes, moisture, acids, 
sulfur, fluorides and unsaturates, and for 
solid catalyst purposes. And in this wide 
range of services, remarkable finished 
value was gained in a long list of petro- 
leum cuts—from the lightest distillates 


to the heaviest lubes and waxes 


This all adds up to a lot of adsorbent 


expe rience 


experience with the many 


Fullersa Earth 


W, 210 West Washington Savare, 


treatments which precede the application 
of these two basic materials to specific 
adsorbent jobs; and experience measured 
by our extensive research and product 
evaluation—from laboratory and pilot 
plant on through to commercial scale 
phases—both on our own and in co- 


operation with our customers. 


So there's great merit to the suggestion 
that it pays to consult Attapulgus and 
Porocel. In your own plans to improve 
products or expand output, perhaps our 
one billion barrels of adsorbent experi- 
ence can be of real help to you in selecting 
the right adsorbent and the right condi- 
tions. Our laboratory and process staff 


are at your service, without obligation. 


CLAY COMPANY CORPORATION 
PQROCEL 


Phitadeitphia 5, Pa. 
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wwe tat’ Arama Calves Type R2R Centrifugal Process Pumps 


offtakes at Ras Tanura and sells or th« 
products Caltex lifts at Ras Tanura 
One of the effects of the arrangement 
is to put Caltex’s tanker freighting im 
that distribution on a sterling basis. The 
company is having seven tankers built 
in Brittsh yards, will order two more, 
and all will be used in the sterling area 


Du Pont Survey Shows 
Octane Number Trends Up 


July figures for exht principal L. S 
cities indicate steadily higher trends im 
research octane numbers. Included in 
the July gasoline motor survey made by 
k. 1. du Pont de Nemours & Company, 
Inc., are Philadelphia, Houston, Tulsa, 
Chicago, San Francisco, Denver, Detroit, 
ind Los Angeles. Arithmetic averages 
by city were obtained from this sur 
vey and previous ones 

Philadelphia showed the highest July 
rating with an ASTM octane number 
of a fraction over 2 tor premium and 
87 for regular gaseolines. Houston was 
next with 92 premium and almost 86 
regular. In June, 1948, Philadelphia had “Type R2R Process Pump 


87 premium and 8&4 regular, while Hous 


DISASSEMBLY: The Type RIR procese OPERATING RANGE: Type Nih, Heavy 
> pumps can be disassembled without dis duty, process pumps are available tn 
over &2 tor regular. Chicazwo showed onnecting the suction and discharge pip- eighteen different sizes, enabling our engi 
the most marked advance in premium ng. By first removing the spacer from the neers to furnish units specially designed 
gasoline over the two-year period with spacer type coupling, and unbolting the and constructed for the particular work 
O48 RO asing from the cradle the entire cradle to be performed 
83 for June, | 8. and } tor last mont and complete rotating element can be re- Capacities: 566 to 2000 Gallons per minute 
Slizhtest variance shown was by Los moved without disturbing the suction and Heads: Up to 4007. Speeds: 900 RPM to 
discharge piping 4000 RPM 


rated almost 87 prenuum and slight 


Angeles which had 8° premium in June, 


948, and ; ost 91 dus last mont! 


Richardson Refinery To Be SINCE 1869 
Opened by September 1! CENTRIFUGAL and RECIPROCATING PUMPS 


Repairs have been started on Sid 


ol 


10,000 barrels per 3510 
> 
Present plans tor Horizontal, Single Style. Double 
t Piston Type, Close 
Designed to hand: 
vlatile liquids 


Pump 


Navy Admiral Assistant Te 3833 
To Seocony Board Chairman — 
Horizontal, Duplex, Double Acting 
Rear Admiral TI mas J. Kelly, l > Pedestal Centrifugal Side Pot, Piston Type, O11 Batt 
Nav (Retired). has i — Power Pump 
Vacuum Oi} Company, Inc as 
sistant chairman ot the 
vas with the Navs 


med 


Admiral Kell vas raised im the mid . 

mtinent oi countr where m his early 3556 
vouth he ‘ roustabout im the 
oil fields graduat f the U. S. Na 
\cademy u é s also a gradu 


ctr eum eng m the Universit 


val Double Pedestal Bearing Centrif Durable Duplex Packed Ptston Pat 
t malt Cump ern Steam Pump, Side Pot Type 


f Pittsbure! 
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Socony Paulsboro Refinery ; DEAN BROTHERS PUMPS /NC. 


Announces Staff Changes 


ind a re 


n P shor 327 W Tentw 
Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
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Richardon Gasoline Company's Texas 
runnime the plant to 
day by September | 
reopening are stll nm 
to Freeman Rarford 
plant 
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n idle for approxmuatel 15 months i x 
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Compat lr 
E L. Sincls 
an graduate w 
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was transferred to Paulsboro in 1949 

R. M. Chesney, graduate of the Uni 
versity of Delaware, was appointed 
operating “upermt endent He started 


with Socony-Vacuum in 1932 
rl. C. Lockhart succeeded Chesney as 
essistant operating superintendent. He 


is a graduate of the Drexel Institute of 
Technology and started with Socony 
Vacuum m 1936 

L.. Lawrence, graduate of the Uni 
versity of California who joined Socony 
Vacuum at the Paulsboro refinery wu 
1946 as assistant chief engineer, moved 
up to chief engineer to succeed FE. H 
Atwood, retired, after 38 vears of So 


conv-Vacuum service 


New Gulf Lube Oils Used 
For Precision Instruments 


Two new “synthetically tailored” lubri 


cants, ree ended tor use 1 irtually 


all fine preer nstruments, are being 
(sult Chl Companres 


Gault special imstroment 


bearing 


if Researcl 
Fellowship at Mellon Institute {f In- 
ial Resear n Pittsburgh. Bott 


cl 


Oil, once ignited, doesn't wait for the Fire Department. As in 
the illustration above, the whole installation will be a raging 
inferno in minutes unless the point of origin is quenched in seconds. 


Becomes Superintendent 
Sun Starr County Plant 


H. ©. Ewing er has been nam d super 


Pipe Systems, Dry with cate-ot-rise thermostats are always ready intendent the Jameson natural wase 

Pipe Systems, Wate for instant action. At the first indication of ane pant Toh, 
Spray and Vog Sys- dangerous temperatures they sound an alarm R ring = 

tems, Rate-of-Rise and start a dense, quenching fog of water to tondent the Sun Field plant, has beet 
Sprinkler Systems, the “hot spot.” Rapid dissipation of heat pre- transferred to Brookhaven, Miss., for a 
and Foam and Car vents the development of high temperatures, special _ 

bon Dioxide Uxtin possible bursting pressures, and confines the 

gautsher Systems damage to a small area Du Pont Releases Patents 


A Blaw-Knox Fogineer will make a survey of pany, Tne 
“u 
your fire hazards, secure your insurance under- wall se by 
JOEY SPRINKLER’ vate es. led are pa CON 
writer's requirements, prepare a preliminary 
erm etals et aqui 
layout of a system that will give vou the utmost el 
‘ 4 ‘ ‘ 

= in fire protection, and submit an estimate of cular encht a s, lead refining, mie 


( costs—all without obligation 


BLAW-KNOX SPRINKLER DIVISIO 


1951 WPRA in San Antonio 
Wester Petroleum Refiner Associa 


thon ow t ts 1951 annual meeting 


~ Apr three tart 


PUTOUTINA FLASH 
_ 
By! bas oil and Gulf micro oil, are the 
> ‘ + 
is : are ‘ Cult ee 
lation a ire exceptionally low n 
volatilit permittmme ther st ver 
prel we ds with a i 
Deseript ca patent avatlable 
< irom U.S. Patent Office, Washington 
) ? ts a copy 
F BLAWAKNOX CONSTRUCTION COMPA 
Ave., BAS., Pittsburgh 12, P 
a ry { April 1 
PROTECTION She has joined The Hin 


RAVER -- EAST ST. LOUIS REFINERY 


® Graver congratulates Socony- 


Vacuum on the completion of its 


modernization program at the 


East St. Louis refinery. 


This modernization involves 


expansion of crude distillation 


facilities, revamping and expan- 


sion of thermal cracking and de- 


layed coking operations, and a 


gasoline treating unit. The total 


refinery capacity rating will be 
increased about 10,000 b/d to 
30,000 b/d, resulting in in- 


creased production of gasoline, 


kerosene and distillate fuel oils. 


Graver-built equipment at this 


refinery performs an important 


role in the expansion of Socony- 


Vacuum service to its customers. mw 


FABRICATED PLATE DIVISION 
GRAVER TANK & MFG.CO..[NC. GRAVER | 


EAST CHICAGO, INDIANA 
NEW YORK + PHILADELPHIA + CHICAGO «+ CATASAUQUA, PA. + HOUSTON * SAND SPRINGS, OKLA. 


August, 1950 1 Gulf Publishing Company Publicati 


Fz 

flux D 

\ visbre eed accumula 

153 


“Gee! another API streamliner!” The MONTH... 


from the University of Califormia an 
a master of arts degree m physics tron 


Unmeversit 


Bureau Reports U. S. Runs 
62 Percent of World Total 


Crude runs to stills averaged approxi 
mately 9.2 muillio barrels per dav. the 
North American average crude runs ot 
3.8 barrels per day accounting tor more 
than 62 percent ! rid total, ac i 
ing to the Bureat i Mines first annual 
summary rld petroleum statistics 

In Sout \r ca, including the Car 
ibbean islands rude thruput was 1.1 


Netherlands Antilles ran 696,000 har 


pet Ir Furope, the larwes 
refiner branes vith a crude intake 
f 231,00 barrels per day, followed by 

e Unit Kingda ith 121.000 har 
rels per day ancl Ital and Trieste 61 


Avatlable fis ndicate that 


creases in stocks de petroleum 
70) barrels per dav each m Westers 
Lurope and the Middle Fast ere of 
et by decreases of 13,000 barrels per 
lav in North America and 2000 barrels 

dav in t! America, 


refined products 


That's right, Chico! Santa Fe will run 
4 streamlined trains 3-Day Schoo! in Shreveport 


Nat nal 


Associat ( neers is 
to API Los Angeles, Nov. 1950 scheduled a three-day corrosion, scho 
From NEW YORK CITY . . CHICAGO . . . TULSA and 
HOUSTON streamliners will run over the Santa Fe to 
Los Angeles for API travelers. These fine streamliners ‘at M Vexas Eastern Trat 
will provide the best of equipment, friendly hospitality ae ee 
and those wonderful Fred Harvey meals. (New York 
special via NYC Ry. to Chicago.) Phillips Develops New 

Carbon Black for Rubber 

let one of these Santa Fe offices Petrol 


el mr " 


plan your trip. Write or phone today: 


D. P. Rooney, East. Gen. Poss. Agt.. New York 
500 Fifth Ave. Ph. Pennsylvania 6.4400 


W. A. Fleming, Gen. Agt. Pass. Dept... Chicago 


179 W. Jackson Bivd., Ph.. HArrison 7-4900 


J. S$. Roliman, City Pass. Agt., Tulsa 
417 S. Boston Ph. 3.0173 

P. H. Swinney, Div 
800 Trovis St.. Ph 


Pass. Agt.. Houston 
ATwood 644! 


and the Nat a eau sta ards 
in the fields of sel corrosion and ca- 
thoedic protection and eophysics. He 
hold lewree 
—~ = pa wes 
— 
gd : 
? 
4 
the Ca ean | 
Production of major 
AS , inding USSR and Fast 
wa fexctinading and astern urope) 
& approx itely & million barrels 
‘ per day. Output | duct as as fol 
7 . - . lows, in barrels per da motor fuel 34 
Mad million: kerosime 478.000 listillate fuel 
il 1.4 millios sidual fuel oil 2.6 mil 
and lubricatin 1 154,000. Per 
lds ca cl oils im most 
areas is higher 
tha nt t isoline 
tire trea 4 ercent et 
ter wea estst ‘ i sit la treads 
Phe ne dled SAI 
blach by a 


The MONTH... 


resistant blacks 
ost per mile of 


wer, ottic ials 


than that « 
. now on the 
tire life pro 
declared 


Instrument Society Conducts 
Fall Maintenance Clinic 


of America 


The Instrument Sock 


pre-conference instrument mamtenance 
chime, which was held tor the first time 
last year, will be held again on the three 
davs ummediately preceding the opening 
om the fitth national strument confer 


ence and exhibit on September 18, in 
Buffalo, N 

The conference, to be held September 
18-22, will include the American Insti 
tute of Physics, the American Society 
of Mechanical Enwineers, the American 
Institute of Electrical Engineers, the In 
stitute of Radio Engineers, and the 
Scientific Apparat s Makers Association 


Dow Freeport Expansion 
To Go Up During 1951 


The Dow Chemical Company's $30 | 
million chemical expansion project in 


the engineering stages at Freeport 


lexas, is estimated to be completed by 
the end of 1951. Engineering is by Dow, 


with construction by | } Pritchard 
Company, Pellepsen nstruction Con 
pany, Austin Company, and Stone & 
Webster Engineering Company 


Jackson Replaces Heath Eves 


Basil R. Jackson epresentative of 
Anglo-lranian Oh! Company Ltd. m 
Ss nt last December 1, ts Anglo 
Iranian’s deputy chairman. In London, 

He at! 


Blaw-Knox Appoints 

Chemical Plants Divisior t Blaw-h x 
nstruct mpa has inted 
Dr. H. Roswell Jones to its synthetic These are 12%. chrome-iron, cast statically. They're ma- 
t micals age Dr. | chined and finished to close tolerances. 


Producing chrome-iron, chrome-nickel and nickel-chrome 


Oxo, and Oxyl syntheses static castings has been our business exclusively since : 
1922. We helped pioneer this phase of the high alloy 4 
Vice President Dies casting business just os we helped pioneer centrifugal 
Herbert F. Hollberg, 51, vice presi castings beginning in 1931. 

dent, %Proportioneers, Inc.%, Provi 
lence, R. 1, died July 1 at his home in At Scottdale, we have one of the most modern high alloy 
\fat he, K ; - native of Sweden and foundries in the country. We have exceptional technical 
a graduate ele rica enumeer the 
Un - — of Savoie: Hollbet y a controls and a 400,000 volt X-ray machine. We can pro- 
to this country at the end of World War duce individual static castings up to 7% tons in weight 
I. He joined %Proportioneers% in 1933 ond machine or otherwise finish them to specifications. 
Since then he had s ved as the firm's 
European representative to Sweden, ex In short, we have a broad reliable service in connection 
por manager, and vice president Ar ith high all ti 
the time ith leat Hollbere was in | wit igh a oy castings. 

charge the tary liwistor 
Dr. Otto A. Beeck Dies 

Dr. Ont \. Reeck in associate di 

rector ! research at Shell Development 

Company, Emeryville, Calif.. died sud- | 
lenly | k, wl was born 
n Stettin, Germat ed Shell Devel 
pment as a research physicist in 1933, | 
later serving as hea f the physics | 
lepartment at sssociate chrector 
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SCIENCE and 


Fundamental Physical and 
Chemical Data 


Thermodynamic Properties of n-Hep- 
tane. Sruakrr, Kuo Tsuneo Yu, 
anp James Chem. Lng. Progress, 


46 (1950), pp. 311 


Modern developments in the synthesis 
and recovery of hydrocarbons from 
basic materials over wide ranges of tem 
perature and pressure have created a 
need for thermodynamic charts of the 
higher molecular weight compounds. The 
authors present the thermodynamic prop 


erties of n trom 


enthalpy 


heptane as calculated 
data m the form of a 

diagram and 
form The ranwe f conditions 
was trom 1 to 300 atmospheres and trom 
209.08 to 1800° F. A bibliography of 16 
reterences ts included 


pressure 
tabular 
vered 


also u 


Carbon Vapor Pressure and Heat of 
Vaporization. 4. L. ann F. 
Jowr, 4m Chem. Soc, 72 (1950), 
pp. 2166-71 


r pressure values were mputed 
trom the measured sublimation rates by 
use of the Langmuir equation with the 


taken as one 
pressures so ce 


litera 


on coefhicrent 


accommeods 
Agreement of the vapor 
rived with those published im the 

this choice of mmoda 


ture justifies acer 

tion coefficient. From the data, the heat 
f evaporation of carbon was calculated 
and tound to be 175.2 keal. per mole. This 
is mM agreement with recent experimental 
leterminations and with the spectroscopac 


theoretical value of 170 keal 

Infrared Absorption Band of n-Butyl 
Group. Winertey anv Lewis 
Basser ftea 22 (1050) 
pp. 841-2 


In running a series of 


Chen 


nirared spectra 


i ethers it was noted that all contaming 
in group sl ved a strome ab 
sorption bai at 739 ef 
rval my nil it varying types, all 
containing ‘ butyl groups 
\ere asured eT thie rex ! 72 t 
\ls measurements were 
nis mot contaming the t 
wr ‘ ‘ ! lt le 
4 presents st ne evicle 
bar n the region 734 1 
cn s indicative of the presence 


Pure Hydrocarbons from Petroleum. 


Garsworp, lu-Nam anp M. 
Kiecka. In Chem, 42 (1950), pp 
1246-51 

The conjugate liquid-phase equilibria 
i the hydrocarbons, n-heptane, methyl- 
cyclohexane, and benzene with aniline 


25° and 50° C. are 


pre 


lugust, 1950 


TECHNOLOGY Abstracts 


Prepared by 
DR. E. H. LESLIE and DR. H. B. COATS 
The Leslie Laboratories 
Traver Road, Ann Arbor, Mich 


and the 
char 
phases at 


n-heptane system 


svstem 


sented. The 
methyleyvek 
acterized by 


shexane 
three 


are 
conjugate 


both temperatures studied, although 
methyleyclohexane and water-free ani 
line are miscible at 50° C. In the benzene 


system, separate hydrocarbon and aniline 
phases do not appear at either tempera 
ture. Data can be used in connection with 
the design of counterflow extraction t 
recover aniline by water scrubbing, or to 
extract aniline from aqueous solutions by 
a hydrocarbon wash. The data 
detail in tabular 


means of 
are presented m some 
and graphical form 


The Rotation of Pure 
Hydrocarbons. |. B. Wesrerpiyk, 


Warerman, H. F. O. Seas, H. Booy ann 
K. vAN Nes. Jour. Inst of l’etroleum, % 
(1950), pp. 281-91 

The results of the measurements of the 
Faraday-effect ot pure hydrocarbons by 


Foehr and the authors discussed. As 
might be expected from theory, different 
structural groups of a molecule contribute 
to a constant 
function of the measured Verdet-constant 
and other physic al properties of the 
stance. This additivity, does not 
hold for cx ms of irregular ramih 
This means that the constant D 
safely used in structural group 


which ts a 


sub 
however, 
mtributy 
cations 

cannot be 
is especially interested in 
ains of the 


wnalysis ome 
the number of 


motectiic Mm a 


sidde-cl averane 


mixture of hydrocarbons 


In this case however, the Verdet-con 
stant itself may give useful information 
vhich is Ulustrated by the alkanes with 
side-chains. The constant D is a linear 
square of the frequency of the lieht source 
if this frequency ts sufficiently tar re 
t a treo the w hie Te abs then 
Xe s The authors believe that measure 
ments the magnet yptical rotation 
may m the tut e he rewarded as be 
longing to the useful methods of deter 
mime the structure of the average 
molecule in hydrocarbon mixtures, espe 
cially im the range of low mol cular werlt 


Refractivity and Molecular Structure. 
III. Isomeric Propyl and Butyl Mercap- 


These abstracts are selected from the 
current literature of science and tech. 
nology, not including trade journals easily 
available. Photostatic copies of original 
articles will be supplied at cost by The 
Leslie Loboretories. Complete or lim 
ited bibliographies covering special top 
ics by title, by abstracts, or in complete 
monuscript, also will be prepared and 
furnished by arrangement with the 
Laborotories 
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tans. Simao Marutas. Jour, Am Chem 
¢, 72 (1950), pp. 1897-1902 
The densities and refractive indices, at 
25 ( for 11 spectral lines, of highly 
purified samples of isomeric propyl and 
butyl mercaptans were determined. Fron 
the data so obtained, the molar retrac 


dispersivities and volumes were 
\n attempt was made to ¢ 
data, and those for analogous 
as well as dipole mon 
frequencies, from the 
quanticule theory 


tivities, 
calculated 
relate these 
halides, 
ents and Raman 
pomt of view ot the 
of molecular structure 


ric 


Chemical Composition and 
Reactions 


Kinetics in Tubular Flow Reactor— 
Hydrogenation of Ethylene over Copper- 
Magnesi: Catalyst. Kaymonpn WyNkoo 
Progress, 4 (1950), pp. 300-10 

The hydrogenation of ethylene 
copper-magnesia catalyst was 
experimentally and theoretically as a 


vera 
studied 


typical example of the application « 
chemical kinetics to a continuous flov 
tubular reactor, Most experiments were 


temperature, but 
varied shehtly 


constant 
temperature 


conducted at 
a tew the 


The hyvdrowen concentration range 
from 326 to 95.2 percent; temperature 
9° ta 79° «¢ space velocity: 020s 10 
to S208 10° total moles/(ce.) (sec) 
catalyst particle size O.108 0279 
em, diameter, The kinetic equation 
for the flow system were develop« 
and it was found that the data indi 
cated a tirst order reaction with = re 
spect to hydrogen The effect of tem 
perature ts expressed by the Arrhenius 
equation as k’ Because 
of the small conversions and consequent 


small cl in hydrogen concentrations 


a method tor the 


atine 


high-precision analysis 


tor hydrogen by means of thermal cor 
ductivity cells was developed and used 
The effect of water vapor in reversibly 
wisonme the catalyst was observed 


and the 
must be used m the 
considered. A 


pose d 


equatrons are discussed 
ns that 
ment are mecha 
nism tor the reaction ts pre 


Polymerization of Thiophene and 
Alkylthiophenes. Srymour 


©. lowNxson ann Howarp DD. Har 
Jou fm Chem. Sou 72 (1950) 
pp. 1910-12 

Procedures ere developed to mtro 
the polymenzation of thiophene ane 


alkylthiophenes to obtain trimeric ans 


pentameric derivatives. The structure o 
the thiophene trimer has been show: 
to be 2.4-di-(2-thienyl)-thiolane. The 


— 
4 

fi 

A 
an ater at 

137 


sides with alumunum chloride and bet 
Science and Technology ene was studied and was found to yield 
COD 1 ale } le ether wit tw } lr 
arbon ra-dimethyldibenzy! and mes 
; ich is ti 
tion of thiophene at the alk ation of pe ct of the rearrangemet Roth aa 
tophene ar “cus ar rrelate > 
Ir k nol vue as 
previ fh ip y 
' arra nent product upon treat 

H ent with alumine loride and benzene 

neve bee ‘ percet 

rthophosptl 4 acid ated 
‘ ‘ ‘ 

‘ ‘ ‘ ‘ ! ! ‘ 


and Plant 


The Friedel-Crafts Reaction with Di- 
substituted Ethylene Oxides. I. Butylene 


and Isobutylene Oxides. \\ samy 1 s Plates vs. Vapor Rates by a Quick 
SOMERVILLE AN j S POP RE Simple Method. |. M 
lm. Chen 72 O50), pp. 2185 Chem. $7 (1950), pp. 121-4 

et The authors state that less than an 


This queer-appearing fellow ‘tight have stepped 
out of a movie of another world @étually he is 
only one of a trained NATASCO Gage Protected 


by specially designed clothes, he sand®fists such 


surfaces of tanks as require this treatment before 

NATASCO corrosion prevention products are ap- 

plied. He is just one of a crew of skilled men, with 

equipment built for each specific task, who will 

make money for you by protecting your tanks 
against corrosion. 


WATASCO 
1s 


A post card will bring com- 


plete information about 


NAT ASCO SERVICES 
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Lease Tank Service—West Texas Aree 
Willams Construction Company 


Odesso, Tesos 


sifernia Representative 
Coast Contractors, Ltd 
4636 E. Slewson, Maywood, Col 


con putatior will give steam and 


plate needs for multicomponent separa- 
ns and at labortous plate to plate 
aleulations are bypassed. The authors 


tor minimum 


use the 


Fenske equation 6 
number of plates and the Underwood 
method for minimum reflux atio, to- 
gether ith a correlation developed by 
themselves. Formerly, using plate-to- 
plate calculations, days and often weeks 


were required t lo the same job. The 
results m those ASES ere the whole 
less reliable than those obtaimed by the 
method here suggested. A typical prob 
lem is presented and covers a debutanizet 
Phe problem is solved by the method 


Absorption in Packed Towers. Kk. W 
Houston CHartes A. Wacker. /nd 
beng. Chem, 42 (1950), pp 1105-12 

In spite of the complexity of flow in 
packed towers, consider 
satistactory 


able progress has 


design 


been made in deriving 
methods except m 


a tew in 


However, 
vet possible to 


design 
pilot 
and 


stances, it is not 


with 


lab ratory of 


a tower 


plant runs on the particular system 


the particular packing to be used. Over 
all coefficients of abs tor var1ous 
solutes m an air stream by water m a 
12-inch column packed 2 feet deep with 
l-inch Raschig rings are reported. Solutes 


ammonia, methanol, et 


and acetone. The range of gas diffus 


Id. Gas rates varied tron 


covered 1s twofte 


100 to 900 pounds per hour per square 
foot and water rates from 500 ¢t sO) 
pounds per hour per square toot Liquid 
film coefficients were calculated by use 
t the Sherw l-Holloway relation \t 
hquor rates up t 2000 pounds per hour 


square 


Factors Controlling Efficiency and Ca- 
pacity of Sieve-Plate Extraction Towers. 


\. ann H. R 
lDeerey. /nd n 42 (1950), py 
1042 
} tl and 
ipa < ate extra nt ers 
‘ extra 
syste 
1 i vate It Vas 
ita ‘ ating rat 
ul det 
‘ ‘ i ‘ ‘ ik u at il ‘ 
Ie nta ] can he 1 ited at 
linge lve Lp ae cs 
‘ ise het hie 
af flus tact 
la ‘ It Data 
al and cal 
a Inbl ‘ ences 


Liquid-Gas Interfacial Area in Packed 


Columns. fort Weisman anv Coartes F 
han na Chen 42 (1950), pp 
t ! ‘ te ta itca tor 
eat at iss transter in| acke towers 
\ at ‘ 


N@ 
> 
i 
= 
a pounds per hour per square foot gas film 
4 % trelated hb the et the 
~ 
"4 ached solid glass and brass 
<> SS se t ‘ te t nit 
theta the Sarre ms, the it ot 
rea as btat 1 the conditions of 
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» be separated. When a fifth component 


Science and Technology as used, it served as a separating agent 


between the other two solutes. A stage 


ise graphical method of calculation is 
presented that permits the computatior 


e« test the effective area f mass the results of extraction processes 
nercent of shen reflux is employed. The position 
« total ar for heat anster from 1 i the reflux line relative to the equilib 
2 percent rium curve permits quick estimation of 
the uirse the extraction will follow 


Calculations for complete extraction units 
that indicate that the equililh 


Fractional Solvent Extraction with 


Reflux. G F. Asseuin Com re giver 
Ind Chem 42 (1950), pp. 1198 relationships of the system must 
oe . reet certam conditions, if reflux is to be 

eftlective Its use is of advantage 


The effec eflus vent extra it systems employing a fitth comp. 
" processes volving several comp 
' vas studied j i these vere nent 48 4 separating agent 
se ally wmmiscible solvents, namel 
ater and n-amy!l al | and two of the Limiting Flow Phenomena in Packed 


the compounds in a mixture Liquid-Liquid Extraction Columns. |ons 


How to save $1000 on Tower Cleaning 


Here's the blueprint of a chemical cleaning installation that saves 


one refiner $1000 on his tower maintenance. 


Material? Recommended Oakite detergent solution for speedy, 
thorough removal of grease, waxes, entrained crude—iron sulfides, 


r 
chlorides, oxides. 


Method? In-place circulation of solution. No dismantling, reaming 


or sawing. Cuts days off cleaning time. 


Results? Men who use it say: “Never spent 80 bucks so happily to 
save $1000.” “Increased output 400 gallons per hour.” “Good results 


—even trays near top come out clean.” 


Details? Absolutely free, including blueprints. Write Oakite Prod- 
ucts, Inc., 37 Thames St., New York 6, N. Y. 
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H. anp L. Pires 
Chem., 42 (1950), pp. 10R8-98 
The mechanism of flow in packed 
liquid-liquid extraction columns at high 
rates of flow, which is more complicated 
than heretofore realized, was studied and 
classified. The flow mechanism of counter 
current liquid-liquid extraction columns 
was studied mainly with a 334-inch col 


umn packed witl y-inch porcelain 
Raschig rings. The liquid water was used 
as one phase, either contonuous or di 


spersed, and a number of fluid mixtures 
with widely different physical properties 
was used as the other phase. Visual ob 
servations supplemented the measure 
ment of maximum column capacities 
When the solvent, that is the phase that 
does not wet the pac king ms dispersed, a 
transition point is reached at which drop 
size increases. The column may then 
flood, surge, or more commonly, change 
in flow mechanism to ac commodate even 
higher flow rates byw a phase reversal t 
essentially water-dispersed operations 
This transition rate was correlated for a 
number of liquid systems with widely 
varying properties. Flooding pomts, which 
correspond to laver tormation at one end 
of the column, lie considerably above this 
correlation. Previously published data on 
flooding points of gas-liquid systems in 
packed columns tall on the proposed 
curve. The flooding of columns in which 
the liquid that preterentially vets the 
packing is the dispersed phase is shown 
to have a different mechanism and t 


require a separate correlation 


Effect of Diffusivity of Gas-Film Ab- 
sorption Coefficients in Packed Towers. 
FE. Surosky anp Bagnerr F. 
Eng. Chem... 42 (1950), pp 1112-19 

The object of the investigation re porte d 
was to study the effect of diffusivity in 
a packed tower by as direct a method as 
possible. To elimimate the possibility of 
liquid-phase resistance to mass transter 
the method of vaporizing pure liquids 
into an air stream was adopted. Three 


organic liquids and water were used, giv 
imw a 3.7-told ranwe of diffusivities. Care 
was taken in the design of the gas and 


hquid distributors to mimimize end et 

tects. The tower used was & meches m 

liameter and it was packed with I-inch 

inws. The height of packing was varied 
+} 


trom 4 to 12 inches liquor rate trom 
$35 to S000 pounds per hour per square 
foot. Most of the runs were made at 1600 
The was rate was varied from 140 to 500 
pounds per | r per square foot. It was 
tound that end effects were equivalent to 
> inches of packing. Gas-hlm coetticrent 

us independent of liquor rate above a 
lhqueor rate f about 1000. kea varied as 
the 0.72 the gas-fl ate and 
as ciffusivet ‘ Che small 


Toluene Extraction from Petroleum 
with Water Solutions. (; AND 


/ Chem .42 (1950) 
pp. 1217-22 
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we've built 1040 of them... 


.. 1040 major problems in heating crude petroleum or its inter- 
mediates ...1040 instances of working with refiners meeting 
their heating specifications. This long collaborative experience 
is, we believe, the major factor in creating the plus values in 
direct fired heaters designed and constructed by Foster Wheeler. 
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centrates by liquid-liquid extraction with 
a water solution of 20 percent ammonia 
at 274 and 232° C. and a water solution 
of 25 percent ethylene glycol at 302 and 
274° C. Using data calculations 
were made assumimg a three component 
system of toluene, naphtha, and solvent 
The compared with similar 
calculations on the ext-action of toluene 
with water alone at 274 and 202° C. The 
addition of a onia or ethylene glycol 
to water reduction in the 
olvent 


these 


results are 


etfects sore 
and in the number of 

extraction as compared to the 
water alone as solvent. The authors 
solutions of ethylen 
of the « 


dosage 


water 
he most desirable 
is studied 


Drop Formation in Two-Liquid-Phase 
System. Curtis Hayworth anp Rorext 
Trevear. Ind Eng Chem, 42 (1950), 
pp. 1174-81 

The authors studied the dispersion 
trom nozzles of one liquid into 
another immiscible liquid as a function 
f the physical properties and flow con 
ditions of the system. The variables 
studied were: nozzle diameter, velocity 
through the nozzle, interfacial tension, 
viscosity of the dispersed and continuous 
phases, density of both phases, and dis 
persion of both light and heavy phases 
More than 1000 photographs of the sys- 
tems in operation were taken. It was 
found that drop size is uniform and in 
creases with velocity through the n le 
10 em. per decreases and 

mes less uniform from 10 to BO « 
per second, and ts erratic and 
ducible at still higher velocities. Drop 
mecreases with intertac al 
decreased dens'ty 
between the os. ty 
ot the 
nozzle 


simple 


second 
nonrepro 


increased 
difference im 

increased 
and 


sive 
tension, 
phases vise 
continuous phase, increased 
diameter. It ts mdependent of 
phase is dispersed, and is prac 
unaffected by viscosity of the dis 
d phase. An equation was developed 
mits prediction of the drop s 
within 


which 
tically 


syster characteristics 
cent in the range 0 to 30 cm 


nd velocity through the nozzle 


Production of Aromatics. (©. H 
j 46 


toluene production tr 


rst world war 
After 1938 the 
take 


ecovery 


began t 

lants tor the 
petroleu 
utilized, the 

that isolated naturally 

luene trom petroleum crudes 
llowed by 


such as ex 


ene trot 


first a 


This was f 
n Dy means 
and acul-treating plus 
ate | boiling co 
le sited aromat« he 
vas a synthetic one that 
del vdro 


such as methyleyek 


catalysts to 
naphthenes 
} ATOMAtTIC 
s devoted to 
process know1 


orresypx 


ne Ir ducts the 
process boiling above and below toluen 
constituted valuable blending component 
for aviation gasoline. Alth« 
drotorming process 1s rather specific to 
dehydrogenation ot naphthene 
mber of mdary or side 
ocychzation of 
reactions 


the hy 


effecting 
there are ar 
reactions, including ce dr 
normal paraffins, rearrangement 
ot naphthenes or 
merization, various pyrolytic decomposi 


paraftins, such as 


Auqust, 1950 


tions, formation of small quantities of 
high boiling material, probably through 
alkylation and condensation, hydrogena- 
tion of olefins, and deco.nposition of 
sulfur-containing compounds. Of these 
side reactions, the cracking decomposi- 
tion is the extensive with virgin 
naphtha feed stocks because the hydro- 
orming reaction is conducted nomally 
in the temperature range 900 to 1000° | 
Hydrogenation of oleins is usually the 
most important side reaction that occurs 
when running cracked naphtha feed 
stocks. Carbon is removed periodically 
from the catalyst by oxidation and the 
catalyst is essentially to tts 
original activity. The hydroforming proc 
ess is characterized by dehydrogenation 
in the presence of hydrogen added in 
excess of that produced from the dehy 
drogenation of naphthene. To accomplish 


most 


restored 


Science and Technology 


this a portion of the hydrogen-rich light 
gas is recycled. The hydroforming proc 
ess is employed in the industry to pro- 
duce aromatic compounds of high purity 
to make aviation gasoline blending agents, 
or to raise the antiknock value of petro 
leum naphthas boiling in the range 200 
to 450. A greater improvement m octane 
quality for a given gasoline yield ts ob 
tained than by straight therroal reform 
ing. A stable low-sulfur gasoline that ts 
usually doctor sweet is made and little 
or no finishing treatment is required 
The process is flexible and the product 
octane can be adjusted to the desired 
level, over a considerable range. Flow 
diagrams are given of the wartime opera- 


Over many years of service 


HAERING ORGANIC GLUCOSATES 


} 


of performance in controlling 


have gn unexcelled record 


SCALE, CORROSION AND ALGAE 


in the 
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tions of the Baytown Ordnance plant t 
| and also of the post-war operation of 
this plant 


| Commercial Extraction Equipment. 
V. S. Moretto Notanp 
Ind. Eng. Chem., 42 (1950), pp. 1021-35 

The paper summarizes the available 
contemporary data on commercial ex- 
traction equipment. Lhe major commer- 
cial applications of liquid-liquid extrac- 


THIS BETTER WAY 


| thon processes are given in tabular form 
| A classification of extraction equipment 
| is presented. Different types of apparatus 
| are shown diagrammatically and are 
| 


briefly described. A comprehensive table 
presents extraction applications, type ot 
extractor, solvents, densities of the hquid 
materials, size of the extractor, number 
| of theoretical contacts and stages, rates 
of flow, and concentration changes. A 
bibliography containing 122 reterences 
pertaining to extraction ts included 


Products: Properties, 
Utilization and Analysis 


Environmental Cancer and Petroleum. 
Lr. Co. S. J. M. Autp, O. B. E., M. ¢ 
Journal Inst. of Petroleum, 36 (1950), pp 
235.5 


Vise The author reviews present knowledg« 
| of the carcinogenic hydrocarbons. The 

petroleum industry has been concerned 

amongst paratlin work 


with skin cancer 


d ALL STEEL ers, particularly in shale plants, among 
Stur y lubricating oil users, such as “miul 
° spinners’ cancer,” and in the use of cutting 
Packing Pullers ols. There is possibility of carcinogens 

hydrocarbons in selective solvent extracts 
high boiling poimt 


HERE is a time saving device for removing and in cracked oils of h 


\ committee has been by the 
old packing from stu ing boxes that will Medical Research Council in the study 
improve your man-power efficiency. DURA f problems of the carcinogenic action of 

mineral «ils and compounds of othe 


that can be used in ““hard-to-get-at’’ places. combined in use. The British committe 


For best results use two hooks as shown 
leun nstitute medical « mittee ane 
in illustration. Order your requirements / arrangements have been made for th 
to-day 4 exchange niormatint and results 


DURA HOOKS - HANDY SETS Load Capacity Rating of Lubricants. 


1 st Petrole 

Consists of 3 pairs of hooks, 7¥2", 11° & 15” Phe author briefly reviews the subject 
Set AA in length. For use in packing spaces 14” to ¥2” $10.00 of the properties of lubricating oils in 
incl relation to thet ist In engines yperat 
army of 4 pairs of hooks, 72", 11” , 3" & ing at presently igher temperatures 
Set BB 19” in length. For use in packing spoces Va" 17.00 lubricating value ts the predominant 
to Se” incl property that is called into play. Solvent 
Consists of 5 pairs of hooks,.7%", 11", 15”, refined oils, without additives, are often 
Set CC 19° & 22° in length. For use in packing spaces 25.00 found deficient in this property, with the 
la” to 1” incl result that “scuffing curs. It has al 
Consists of 6 pairs of hooks, 742", 11”, 15”, wavs been difficult to rate lubricants u 
Set DD 19°, 22° & 30” in length. For use in packing 37.00 terms of their ability to lubricate. The 
spoces 4" to all over | inch property has been expressed as load 
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WORTHINGTON 
HIGH 
SPEED 
TURBINES! 


Developing Up To 12,000 RPM, Worthington Turbines Are Outstanding 
For Driving Modern High Speed Centrifugal Compressors 


Meeting the demand for steam turbine drivers for high 
speed machines, Worthington has developed a line of high 
speed turbines, many of which are already in operation 
Smooth, steady driving power tor blowers and centrifugal 
compressors is assured by a powerful oil relay governor 
usually arranged for variable speed, either manually or 


through ar 


Typical of the rugged construction of these turbines, the 


rotor illustrated is a single solid forging, with wheels and 
shaft integral. This rotor develops 3860 hp at 9150 rpm 


n supplied with steam at 600¢ G, 7§0 FFT and 185¢G 


Auqust, 1950—-A Gulf Publishing Company Publication 


For Your Motor Driven 
Centrifugal Compressors 


Worthington precision cut, high speed step-up gears in- 
crease motor speed to compressor speed Gear teeth con- 
tours are carefully selected and machined for quiet opera- 
tion and long life, while latest design high speed bearings 
reduce wear and assure trouble-free performance 

Get the facts on how these money-saving, always de- 
pendable turbines and gears prove rhere’s 
more worth in WU orthington Write to 
Worthingron Pump and Machinery Corporation, 


Steam Turbine Deviston, Wellsville, New York 


WORTHINGTON 
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FOR Svery TANK OPENING 


@ Installing Oceco’s gas-tight, fire-safe fittings on some 
of the openings on your tanks —and then using inferior 
fittings on other openings — is like wearing only one shoe. 
Specify Oceco Fittings for a// openings on a// tanks and get 
the full protection that only Oceco Tank Fittings can give you. 
Send for the Oceco data sheets. They give complete information 
on sizes, weights, prices, etc. Write today. 


TYPE FLAME ARRESTORS SWING LINE EQUIPMENT — 
can withstand long exposure complete tacilities including =, TYPE “BE” VENT UNITS con- 


to fire. The “banks” have heavy duty tank aozzles; sist of a V-115 Vent Valve 
vertical straight through pas- efhcient double elbow swing with snufler, mounted on a 
sages — minimizing entrain joints, swing pipes: cable Type “E Extensible” Bank 
ment and pressure drop, and clamps; cables: sheave Flame Arrestor. 2” to 10° 
are “extensible” for easy brackets and iuternal or sizes. Unsurpassed for 
cleaning. 2” to 10” sizes. | external winches efhciency and reliability. 


V-108 STILL TYPE VALVES ROOF MANHEADS TERNAL TANK VALVES 


combine vacuum and pres 
sure relief in a single valve 
4° and 6 sizes. Preswore 
settings from 2 to 25 Ibs 


provide a gas tight closure are provided with a fusible 
on the tank roof. White link that melts when sub- 
metal or composition seat. | jected to Gre, closing the 
per sq. inch. Vacuum settings ing ring. Furnished in 20’ valve instantly, and cutting 
from | oz. to 10 of. Tem size only | off the flow. 4”, 4", 6”, 8”, 
peratures up to 600° F - 10°. 12” and 16” sizes. 


OCECO 


Engineering and Sales Representotives in the Prixcipal Cities 


THE JOHNSTON & JENNINGS CO. 


4700 West Division Street . Chicago 51, Illinois 
« divisionof PETTIBONE MULLIKEN CORPORATION x 
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indefinitely. The procedure is simple and 
rapid. The results have a similar trend 
to those obtained on the IAE-type gear 
machine, and have shown useful correla- 
tion with service conditions. The article is 
illustrated with photographs and drawings 


Detergency of Carbon Black. Part II. 
F. H. Garner, C. W. Nutr ano M. F 
Mowtam Jour Inst. of Petroleum, 
(1950), pp. 292-4 

As part of a research program con 
cerned with the study of “detergency m 
lubricating oils” a study was made ot 
the influence of various additives on the 
particle size of carbon black dispersed in 
toluene solutions of compounds under 
standard conditions. The investigation 
shows a correlation between the particle 


size and the dispersive power of the 
medium as measured by a standard 
settling-rate test. Microphotographs are 
included in the article 


Comparison of Melting Point Methods 
for Wax. A. W. Analyte 
Chem, 22 (1950), pp. 842-4 

There are several methods for the ce 
termination of the melting pomts ot 
waxes; many of these methods do not 
agree on the melting point value of the 
same wax, and some are affected by the 
type of wax. An investigation was made 
fa number of melting point determina 
tion methods as applied to various waxes, 
ranging from paraffins of low melting 
point, through plastic microcrystalline 
and high melting paraffins of micro 
crystalline waxes, and including three 
oxidized hydrocarbon waxes. Methods 
used were those encountered most genet 
ally in the trade. The author concludes 
that there are three critical points near 
the transition point from solid to liquid 


wax. First is the thaw point or the 
eutectic temperature i the wax, this ts 
apy ximated by the ring and plunge 

method. The second is the melt poimt or 
the pomt at hich all vax is actually 
liquid. This best evaluated by the 


elting 


duced about 5O cent: 
poses This is best evaluated by the 
ASTM petrolatum melting point method 
High melting, hard microcrystalline 
waxes are subject to viscosity hysteresis 
at the melting point, but other petroleum 


waxes are not 


The Removal of Acetylene from Hy 
drocarbon Gases. V. Bowen, | 
How.err anp W Woop Son 
Chem Ind, 69 (1950), pp. 65-9 


Lhe presence f acetylene in gas x 
tures from vapour-phase cracking ts a 
complication m the use reagents 
the concentration of ethylene Phe 
authors describe two methods for eliru 
nating the acetylene from ethylene-cor 
taining gases, one for ethylene fractions 


we than traces of 


contam 
dt 


ine hydrogen in substantial quantities. In 


ne no 
owen. and the other for gases contam 


the absence of hydrogen, the a etvlene 
can be preterentially xidizee using 
copper as catalyst The small ar mt o1 
residual excess oxygen necessarily added 


reacts with ethvlene on the same catalyst 


and at the same temperature to give a 
gas free from both acetylene and oxygen 


If there is more than 4 mole percent 
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hydrogen and small amounts of acetylene 


mpurity, such as 0.5 to 1.0 percent, the 
wcetvlene can be preferentially hydro 
venated without affecting the ethylene 

se of a reduced nickel-chrome cata- 
lyst, the preparation of this catalyst is 
lescribed. The efficiency of the catalyst 


versely affected by the presence of 
ertam sulfur compounds 


Determination of Traces of Sulfur in 
Organic Compounds. K. |. anv 
\. L. Lincn. Analytical Chem , 22 (1950), 
22 

The more commonly used method tor 
he determination of sulfur im organic 

mpounds by combustion are not ap 
the determination of total 
n the range of 1 to 200 parts per 

The method described involves 


nbustion with excess air in a heated 
the using a special atomizer to deliver 
the sample as a fine spray m a stream ot 
vir to the combustion zone at an easily 
ontrolled rate. Improvements in the 
absorption of sulfur dioxide and m the 
wphelometric determination of sulfur 
is barium sulfate are also described 
‘etter absorption of the oxides of sulfur 
vas obtained by condensing water from 
the combustion in a chilled trap contain- 
ng sodium perborate solution before 
passing the gases through the absorbers 
It was found that precipitation from am 
noniacal solution, in the presence of 
zum arabic as a stabilizer. improved the 
stability of the barium sulfate colloid 
The method has been successfully applied 
» liquids such as cetane, as well as to 
solutions of solids, such as naphthalene 
The accuracy ts of the order of Sto 
percent of the sulfur present 


Schoch Acetylene Process 
Ready for Commercial Use 


\ method of making acetylene t.0m 
stural gas and hquid hydrocarbons, de 
eloped by Dr. | P. Schoch and assoct 
ites of the University of Texas bureau 

industrial chemistry, is ready for 


Style WHG 


womercial use, according to University 


officials, Dr. Schoch satd his process 


ill produce acetylene for five to six 
ents a pound compared with a cost of 
seven to eight cents a pound for present 
carbide methods 
process makes acetyler 

3 electrical discharge 
ueh natural eas or other petroleun 

actions between a metal strip and a 
tating ‘ r wheel. Approximately 
S587. 000 wort! t researcl has beer 
vent since 1929 by Schoch and others 

developing the process. Industry con 
ibuted $312,000; the state, $275,000 


Ohio Oil Safety Record 
Basis for Council Award 
First place award for no lost-time a Dependable Products Since 1870 


lent dur t ear was given The *T.% Reg. US. Pat. Of, 
On ompany'’s division i 
Grrouy petrolew section of the 
nal Satet neil’s Satety Cor 
for 1949. The petroleum section of 
ntest includes entrants trom the 
and Venezuela 
barrels of crude 
at the companys twe 
binsen, HL, and Lovell 


st-time accident 
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For effective protection against acid 
gases, organic vapors, carbon monox- 
ide, fumes, mists, smokes and similar 
hazards, there is a WILLSON Gas Mask 
approved by the U. S. Bureau of 
Mines. They have been designed with 
every consideration for worker safety 
and comfort. A selector table and 
complete information on various 
types is included in our new catalog. 
Ask our nearest distributor for a 
copy—or write direct to WILLSON 
PRODUCTS, INC., 202 Washing- 
ton Street, Reading, Pa. 
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_For any or all corrosive jobs... 


PIP 


Advantages of “KARBATE” equipment are: 


HETHER your corrosion problem involves a little 
@ Both acid-resistant and alkali-resistant 100-foot “nuisance” pipe line . . . or the outfitting of 
@ Light in weight, easy to machine and a complete chemical plant, “Karbate” impervious graphite 
assemble equipment offers an economical and efficient solution. 
“Karbate” pipe, fittings, and related equipment are the 

@ No metallic contamination of product best obtainable for conveying, processing or storing prac- 


@ immune to thermal shock tically all corrosive fluids. 
@ Very high thermal conductivity For complete details, write to National Carbon Division, Dept. CH PR 


The terms “Karbate” and “Preready” 
NOW... double light at no extra cost! of 


are registered trade-marks o 


Specify the new and improved “Eveready” 1050 flash- NATIONAL CARBON DIVISION 
light battery and you get more than double the usable | UNION CARBIDE AND CARBON CORPORATION 
brilliant white light for critical uses than is available sum y 

k 
from any other flashlight battery National Carbon has 30 Bast 4nd New 7, 
ever made. The battery is leakproof .... NO METAL 
CAN TO LEAK OR CORRODE! 


District Sales Offices: Adianta, Chicago Dallas, 
Kansas City, New York, Picesburgh, San Francisco 


Foreign Department: New York, U. S.A. 
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Digest of Recent U. S. PATENTS 
Pertaining to PETROLEUM REFINING 


Compiled by HEINZ HEINEMANN 


From the Official Gazette, May 16, 23, 30 and June 6, 1950) 


U.S.P. 2,507,560. Process for Breaking 
Petroleum Emulsions. Mo DeGroot 
ind B. Keiser to Petrolite Corpora 
ron, Ltd 
Petroleum emulsions of the water-in 

are broken by a demulsifier in 

luding a hydrophile, hydroxypolvalkoxy 
compound obtained in a manner claimed 
detatl 


tvpe 


U.S.P. 2,507,910. Proccess for Breaking 
Petroleum Emulsions. Keiser and 
M. DeGroote to poration 
Ltd 


Petroleum 


Petrolite ¢ 


emulsions of the water-in 

type are broken by a hydrophik 
vyalkylated synthetic resin prepared by 
e oxyalkylation of an intusible synthetic 
An alpha-beta alkvlene oxide with 
than 4 C atoms is used for this 


csin 


ot more 


Powe 


U.S.P. 2,508,038. Process of Refining 
Hydrocarbons. | Manning, Ir, t 
Shell Devel pment Companys 
hydrocarbor 
parattina 

treated 

sulfuric and 


ture ‘ 
and othe: 
with an 


mitaminys 
hvdrocar 
anlivdrous 


rmal 
ms is 


re ot 


mix 
ph sphorec acids as 


btained by mixing concentrated H,SO 
ra \ hydrocarbon phase en 
hed m normal paraffime hydrocar 
ms is produced, and an acid phase is 
btained which contains at least a por 


" f the other hydrocarbons 


U.S.P. 2,508,723. Separation of Hydro- 


carbons. |. Maviand. F. N. Rueh 
len and FE. E. White to Phillips Petr: 
leum Company 

\ mixture of hydrocarbons of dil 
rent types of narrow boiling range 
parafiins, evcloparaffins slefins 

enhns, and/or aromatics ts mixed 
th chethylene ulycol-bis-chlor rmate 
vo phases are tormed, and at least one 
he close boiline hydrocarbons car 

’ recovered from one t these phases 


U.S.P. 2,508,922. Separation of Dienes. 
DK utet Ir, K. W. Hedberg, anc 
\. DeBenedictis to Shell Development 
(ompany 
Details are claimed for the separati 


and 


pentadiene tren 
carbon mixture by first dimeriz 

the mixture to convert cyclopenta 
liene to dicyclopentadienc The sepa 
ated fraction comprising this dimer an« 
Ite reconvert the dimer 


prene is treate« 


1950 
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to cyclopentadiene and 
further 


is subjected to treatment 


U.S.P. 2,509,044. Separation of Low 
Molecular Weight Hydrocarbons from 
Petroleum Mixtures. \. Patterson 
to Standard Ch] Development Con 
pany 
Details are clanuned of a 

separating by tractionation ethane and 

ethylene from a predominantly C,-( 

hydrocarbon fraction 


process to 


U.S.P. 2,509,136. Process and Apparatus 
for Concentrating Dilute Solutions. 


PW. Cornell to Gulf Oil Corporation 

Details are claimed of a process for 
recovermeg volatile water-soluble organi 
compounds boiling below the boiling 
point of water trom dilute aqueous solu 
trons particularly from the aqueous solu 
tions produced by by-products m a 
Fischer-Tropsch synthesis operation 


U.S.P. 2,509,486. Separation of Hydro- 
carbons. |. 1). Danforth to Universal 


Ch) Products Company 
\ hydrocarbon mixture containing 
hydrocarbons of different types ts passed 


stationary bed of 
desorbing 
passed into this bed 


through a 
silica particles. A 
thereafter 
hydrocarbons in the or 
preterential displacement 
adsorbent. Aromatics, olefins 
paraffin can thus he 


upwardly 
adsorbent 
liquid is 

t displace the 
der « thers 

treet the 
nal hthenes, and 


separated 


U.S.P. 2,509,855. Isobutylene Purification 


System. WH. Rupp and |. W. Packie 
to Standard Oil Development Com 
pany 


of Cy, hydrocarbons contam 
butene-1, butene-2, bu 
tadiene, and n-butane ts ab 
sorbed in an acid, The isobutylene-acul 
extract formed is contacted with a satu 
aliphatic hydrocarbon of 48 ¢ 
free of A liquid hy 
Isobuty! 
remain 


A mixture 
isobutylene, 
isobutane 


me 


rated 
atoms unsaturates 
drocarbon phase ts separated 
ene is then regenerated from the 
ing acid extract 
U.S.P. Re. 23,239. Inhibitor for Gasoline 
R. H. Rosenwald and J. A. Chemicek 
to Universal Oil Products Company 
Olefin - containing hydrocarbon «oil 
particularly gasolines, are stabilized (e.. 


as te color, anti-knock value and low 
gum content) by the addition of a 
minor portion of a 2-alkyl 1-4-alkax 
phenol 


U.S.P. 2,510,847. Distillation of Poly- 
merizable Diolefins. W. Wilson & 
Standard Oi) Development Company 
Hydrocarbon mixtures containing di 

olefins with 4-6 C atoms, traces of sul 

fur, sulfur compounds and other hydre 
carbons polymerizable by aid traces ar 
fractionally distilled in ih 

a polymerization inhubiter consisting ot 

of a bi-nuclear aromatic hydr 


presence ol 


itt attiine 


carbon, such as phenyl-beta-naphthyla 
mine, and livdroxy bi-nuclear aromatn 
hydrocarbon, such as alpha-naphthol 
The diolefins are weres 


CATALYST PREPARATION, ACTIVATION, AND REGENERATION 


U.S.P. 2,507,496. Molded Contact Masses. 


R. Bond, Ir, to Houdry Process 

Corporation 

Catalytically active molded units con 
ist 4 cor f catalytically inert solid 
refractory material and a hard shell of 
atalyvtically active solid adsorptive mate 
rial. The shell forms a continuous struc 
tural member of substantial thickness 


sufficient strength to withstand 


forces 


atl d has 

crush during use 

U.S.P. 2,507,499. Recovery of Boron 
Fluoride. (:. N to Phillips Pe 
troleum Compar 
‘ conversion 


means f 


Cade 


hydrocarbons by 
catalyst, the 


acid-soluble boron-and fluorine-contain 
ing ot! tormed is separated from the 
bulk of the catalyst. The separated oil is 


form B,O The latter is re 
stonchiometric 


oxidized t 


acted with a excess ot 


HF to form HKF,-H1I 


reuse 


Huw 


mixture tor 


U.S.P. 2,507,526. Azo in the 
Preparation of Olefin-Sulfur Dioxide 
Resins. R. A. Jacobson to FE. L du 
Pont de Nemours & Company 
Solid polmers are made from SQ) and 


jefins having hydrogen on doubly 
bonded carbon in the presence of a 
catalyst consisting of an azo compound 


wherein the N N attached 


group 18 


to different carbons aliphatic in char 
acter, each further bonded to a nitrile 
carboxalkoxy, or carbonamide group 
Alpha, alpha’-azodiisobutyronitrile is an 


example of the catalyst 

U.S.P. 2,507,625. Catalyst for Conversion 
of Hydrocarbons. Ho Elrhardt to 
Universal Oi] Products Company 
\ hydrocarbon conversion catalyst us 
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pore volume and average pore size but Details are claimed of a contmuous 


Patents er trom ne another m the time re method for heat-treating particle forn 


«quire tw < equilibrium with a adsorbent materials, catalyst par- 
rbable material ts contacted with a ticles, at a predetermmed temperature 
prepared | calemme a sileca-gel-ma sorbable maternal tor a period of time without appreciable attrition of the solid ‘] 
nesia mposite impregnated witl u less than that required to reach com particles 
pl sphate lutieor The plete equilibrium im all particles The 
magnesia fort 1 miner proport i" particles are then separated mto at least U.S.P. 2,509,900. Method for Supplying 
the composite, ar the residual phos two fractions on the basis of the thus Tempering Steam and Regeneration 
ph j mound of t phosphat al leve ed inhomogeneity, whereupon the Gas to a Catalyst. 1). J. Wormith 
be present the stalvst in an am nt scorbe material i remowed from at Standard Ohl Development Conipany 
10 percent | erent cast . t the fractions, Improved Details are laimed of a process tor 
‘ rous mineral gel useful as cata revenerating a hydrocarbon conversion 
U.S.P. 2,508,867. Separation of Preferred yst atalyst carrier, adsorbent or the atalyst and emploving it on a stean 
Fractions from Apparently Homo- ike is thus obtained eactant teed 


geneous Gel Particles. |. |). 


eve ment Compar U.S.P. 2,509,014. Method and Apparatus U.S-P. 2,510,189. Supported Catalyst and 


) 


\ ‘ i is wel par for Heat-Treating Particle Form Sol- Preparation Thereof. |’. G. Nahin an 
le at art are ids. |. W. Payne and |} \. Bergstrom H. ¢ Huffman to Union Oil Con 
‘ ‘ nt to Secony-Vacuum Oi} Company, pany of California 


\ catalyst carrier is impregnated wit! 
i catalytic awent consisting of an axide 
a Group metal, egw. Co, con 
vined with an oxide of a metal of the 
left hand column of Group VI of the 
BUILT perialic table, eg. Mo. Details of 1 
process tor forming the impregnatis 


solution are claimed 


U.S.P. 2,510,803. Vanadium Pentoxide 
Catalysts W. C. Cooper to Pittsbur 
Coke & Chemical Company 


\ catalyst useful in the oxidation 
ryan compounds, eg. that of napl 
thalene to phthalic anhydride, comprise 


sid, mert carrier particles havime ar 
wlherent coating i O1-1 percent by 
luced by contacting the carrier with a 
wising O.1-5 percent and ther 
vaporating the water 


U.S.P. 2,510 823. Method of Sintering a 
Catalyst. kK. W Krebs to Standar: 
Onl Development Company 


In a Fischer-Tropse syvnthests m the 
resence i finely divided, fluicdiz« 
ron catalyst, the catalyst particles ar: 
amta lin a fluidizable size. For tl 
purpose satalyst which has under 
physical disintegration is withdrawn a1 


atures 


temper 


ile in the f 


wil 


U.S.P. 2,510,864. Catalyst for Fluorina 
tion. ts. H. Ca to the U. S. Atom 
Kneruyv 


Close fractionation of hydrocarbons and 


high liquid output are operating features of TULSA 
TYPE Fractionating Columns. CRACKING AND REFORMING = 


eS TULSA TYPE is designed and fabricated to meet your specified U.S.P. 2,507,538. Method and Apparatus 

operating conditions. for Catalytic Treatment of Gases. 
— Write for General Catalog — B. Mille . 

In aj ess for the catalyt rach 

LINT STEEL CORPORATION spent catalyst, 

separate mn beds of atalyst ts rotates 

tr throu 4 reaction and a 


4 ii 
\ 
1 
4 
f a fluidized mass, so that finer par 
wles are awe merated form coarse 
\\ articles f fluudlizable size After ‘ 
nova i fimer particles by aertton 
— 
\ ‘ setu t fluorimatin 
cat ‘ theta resistant 
| rile W Au, ( Mr r Ce ined 
eacting the plating metal with a fluor 
4 
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ANNIN Domotor and Hand-Operated Valves 


Reduce Valve Inventories and Maintenance Costs 


COMPLETE INTERCHANGEABILITY 


The advantage of specifying both Domoror Control Valves and 
Annico Figure 15 Manual VaWNes in refinery service lies in the fact 
that all parts from the yoke down are interchangeable. Obviously, 
your inventory of spare parts... representing a non-productive 
capital investment ...can be reduced appreciably. This arrange- 
ment permits a flexibility in operation since a control valve may 
be converted to a manual valve in a matter of minutes. Quick 
opening, linear or percentage fluid control characteristics for any 
application is provided by simple change of valve trim. Where 
positive, bubble-tight shut-off is required, the Teflon seat seal can 
be installed in either assembly 


QUICK OPENING PLUG UNEAR PLUG PERCENTAGE PLUG 


LOW COST MAINTENANCE 


The Annin valve body separates at the replaceable seating ring. By 
removing one flange and the outlet half of the body, the stem and plug 


assembly, seat ring, guide bushing, packing and all other operating parts 
can be replaced on the job, without removing the valve from the line. 
The seating ring is positively positioned in relation to the valve plug, 
eliminating costly grinding-in operations. Valuable time is saved because 
of the reduced servicing interval required by Annin Valves 


It will pay you to investigate Annin Valves 


warero THE ANNIN COMPANY 


3500 UNION PACIFIC AVE., LOS ANGELES 23, CALIFORNIA 
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DOMOTOR CONTROL VALVE 


For precision control of hard-to-handl@ 
fluids. Powerful piston action is combined! 
with extreme sensitivity and stability, Inted 
gral null type positioner eliminates extern 
attachments. Size 
x” to 4°; Pressure 
to 3000 psi; Tem 
perature Ranged 
—300° F. to 1000% 
F. Available in al- 
most any castable 
alloy. 


ANNICO HANDWHEEL VALVE 


Figure 15 Manual 
Valve in shut-off 
service is a valuable 
companion to the 
Domotor Control 
Valve. By taking 
advantage of the 
interchangeable 
characterized trims offered, this valve be- 
comes ideal for batch and non-continuous 
fluid processing control. Operates over the 
same service range as the Domoron 
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NEW SCHILLER STATION 


First Complete Mercury-Unit Power Plant 


The first installation of a 

mercury-unit power plant de- 

signed and built as a com- 

plete power generating unit 

. .. the Schiller Station of the 
Public Service Co. of New Hampshire at Portsmouth, N. H. 
is a notable achievement. When operating at designed 
rating of 40,000 kw and using Bunker C fuel oil, the heat 
rate is 9200 Btu per net kwhr. 

The piping is by Midwest... fabricated and erected 
with undivided responsibility. “Firsts are frequent with 
Midwest . . . have been throughout our more than four 
decades of experience with piping of all kinds. Midwest 
has grown up with modern high pressure and high tem- 
perature piping . . . through the years has achieved a 
wide reputotion for better piping. 

Whether you want a simple pipe bend, a series of 
complex prefabricated subassemblies, or a difficult piping 
job completely erected, Midwest has the facilities, the 
experience and the organization to meet every require- 
ment. You will find it to your advantage to call upon 
Midwest whenever you need piping. 


MIDWEST PIPING & SUPPLY CO., Inc. 


Main Office: 1450 South Second S.. St. Lewis 4, Mo 
Plants: St. Lowis, Passaic, Los Angeles and South Boston * Soles Offices 
New York 7—30 Church St. * Chicago }—79 W. Monroe St * Los 
Angeles 33-520 Anderson St. * Houston 2—1213 Capitol Ave * Tulse 
3}—224 Wright Bidg * South Boston 27426 First St 
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Patents 


egenerative zone. Further details are 
claimed 


US.P. 2,507,861. Solvent Refining of 
Light Oils. R. EF. Manley to The 
Texas Company 
Diesel fuel oil is produced from resid 
al crude oi! relatiwely high sulfur 

ind nitrogen compounds by subjecting 

the crude ot] to thermal cracking condi 
trons and then treating a gas oil frac 


tion thereby obtained with an alumina 
silhea crackime catalyst under cracking 
conditions \ second gas oil fraction 


thus produced ts subjected to solvent 
extraction with furfural saturated with 


water The raffinate ot) formed is 
from mttrowen and contaims not more 
than 0.16 percent sulfur. It has a rela 


tively high cetane number 


U.S.P. 2,508,014. Catalytic Reforming of 
Gasoline. |). 1). Davidson to Shell 
velopment Company 
\ straight-run easoline traction boil 

ne between 185-500° F. and having a 

clear F-2 octane number below 48 is 

continuously vaporized and contacted 
the presence of at least 2500 cubic feet 


per barrel of hydrowen at a liquid hourly 
space velocity of O5-3, a temperature of 
825-1025° F., and a pressure of at least 
pst. with an nnpregnated molyb 
denum oxide-alumina catalyst promoted 


with silea and zine oxide. Upgraded 
motor fuel is continuously obtamed 


U.S.P. 2,510,673. Reforming Gasoline. 
W. G. Annable to The Pure Oil Com 
pany 
Details are claimed of a process for 

preparing gasoline of high octane value 

from gasoline of low octane value, ob 

tained trom a naphtha traction, by a 

reforming operation ombined with trac 

tional distillation 


POLYMERIZATION AND 
CONVERSION 


U.S.P. 2,507,523. Conversion of Hydro- 
carbons. J. Houdry to Houdry 
Process Corporation 
Heavy or residual hydrocarban frac 

tons are converted without recovery ot 

tarry or asphaltic materials by a process 
claimed in detail. The charging stock 1s 
ntacted together with cracked hydre 
arbon vapors in a first zone with solid, 
imert, heat resistant material at elevated 
temperature The vaporized product 
are fractionated to produce distillate 
fractions which are then at least partially 
cracked. Light products are obtained 


U.S.P. 2,507,603. Rendering Inocuous 
Fluid Fluoride Catalyst A.J. Killwore 
to Philips Petroleum Company 
\ fluid flu wide catalyst used m an 
rwanic reaction ts rendered imocuous by 

immediately destroying its activity after 
use. For this purpose, the catalyst ts con 
tacted with a dissolved halide, other than 
the fluoride, of Me, Ca, Sr, or Ba. The 
process is claimed im detail 


U.S.P. 2,507,864. Polymerization of Ole- 
fins. F. |. Moore and M. M. Steward 
to The Texas Company 
\ C, olefin is polymerized in contact 


Iuqust, 1950 


and BACK AGAIN 


WECO 
FIG. 208 
BLANKING UNION 


with “O” Ring is ideal for 
mainfolding, terminal installa- 
tions, transfer lines, scraper 
box and jumper assembly 
service. It has less bulk... less 
weight. All parts completely 
interchangeable. Available in 
4”, 6”, 8” and 10” sizes. 


A Gulf Publishing Company Publication 


PEED SHMPLICITY 


Ask your WECO represen- 
tative or write for complete 
details and wide range of 
applications of WECO Fig. 
208 Blanking Union. 


WELL EQUIPMENT. MFG. CORP. 


Subvarary of Compory 


ano 
tee 
Al 
Export Soles CHIKSAN EXPORT COMPANY Bree Colt 2 NJ 
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OR SMALL-FLOW CONTROL 
With Equal Percentage Characteristics 


HONEYWELL LOW-FLOW 
High-Lift Motor Valve 
Available With This Group Of 
Precision Cast Plugs 


H, ne are all the Advanced Design features of the Lloney well Series 
TOO Valves, funetion-fitted to the requirements of precision control 


for small flows, pilot flows or pI applications. 


The Honeywell Low-Flow is a motor operated valve possessing Pre- 
molded Neoprene Diaphragm with Rolling Action, Pivot-Mounted 
Inner Plate, Cradle-Mounted Upper Spring Flange. Duplex Stem 
Bearings and One-Piece Bonnet . . . available with a series of differ- 
ent size plugs, each of which changes flow about 7°, with every LO, 


‘ 


change in stem lift. 


Phis all adds up to a new high in versatility and precision for a critical 
phase of flow control operations ... well worth vour investigation. 


Call in your local Honeywell engineer for detailed information on 


types of construction, materials, connections, ratings and accessories 


he is as wear as your phone! 


Write, today, for a copy of Bulletin 700-2! 


Min Reeutaror Industrial Division, 
1907 Windrim Ave.. Philadelphia 44, Pa. Offices in more than 80 prin- . 
cipal cities of the United States, Canada and throughout the world. 


Honeywell 
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Patents 


with a granular synthetic gel catalyst of 
theacid treated zeolith twpe under spe 
eal conditions 


U.S.P. 2,508,120. Method and Apparatus 
for Conversion of Hydrocarbons H 
FE. Lonngren, New York 
Endothermic conversion, e.¢.. crack 

ing of fluid hydrocarbons is continuously 

eflected while causing molten lead. zinc 
tin, bismuth or cadmium, or allovs of 
these metals to flow at a temperature of 

1000-2000" Fo throug heating, 

img, scrubbing and reaction 2 

rect contact with the oil to 

Coke tormed adheres to the heated metal 

but not to the metal portions of the 

ipparatus 


U.S.P. 2,508,734. Emulsion Polymeriza- 
tion with a Composition Comprising 
Diazo Thioether-Ferricyanide-Mercap- 
tan-Dihydroxy Aromatic Compound. 
Trovan to Phillips Petroleum 


on polymertzation 

itertal prete rably compris 
ing a 1,3-diolefin and a copolymerizabl 
unsaturated compound, such as styrene 
formation of rubber-like com 

is effected in the presence of an 

the or para dihydroxy aromatic com 
pound of the formula R,Ar(OH), where 

Ar is a benzene or naphthalene nucleus 
and each R is hydrogen, alkyl. evch 
alkvl, aryl, or aralkyl, each having n 
more than 7 C atoms and the sum of th 
in R, being not greater thar 

oO her with a diazo thioether t the 

rmula R--N=N—S—R' where R is an 

matic radical 

alkyl, 

soluble ferrin 


with 4-20 ¢ 


U.S.P. 2,508,743. High-Pressure Low- 
Temperature Catalytic Conversion of 
Carbonmonoxide. 
The Xas ( mpan 
Details are claimed f a process for 
nverting O-contamimng reactnon mix 

verte a mixture «of 
carbonyl 
below 400 
ve 150 psi. im the presence 
up metal catalyst. The 
effluent of conversion in ai first zon 
metal carbonyl and is treated 
cond vone at a pressure below 


loo psi 


U.S.P. 2,508,744. Propylene Polymeriza- 
tion. S. Carlson, R. S errimeton 
and ft \. Boirihauer t Standard Ohl 
Development Compan 
Propylene ts selectively polymerized u 

nl hydrocarbon fraction with 

BF. activated by a liquid oxy 
compound. The resulti 
mixture  mamtamed 

ressure and tem 

vdrocarbons it 

A Tuner proportion 

rew Bl 


U.S.P. 2,508,993. Method for Conducting 
Gaseous Reactions in the Presence of 
a Moving Particle Form Solid. |. A 


Crowley, Ir, to Secony-Vacuum 


Here’s how KEMP Dynamic Dryeré 
remove moisture from air, gases or 
liquids, for as little as 4c per mcf! 


¥ You think drying air, gases or liquids cost too much—find out” 

how Kemp can save you money! Hundreds of Kemp Dynamic 
Dryers control moisture at low cost in planta all over the country. 
Operation is guaranteed to your specifications and the cost is 
surprisingly low. Many Kemp users report.drying to sub-zero dew 
points for as little as ‘gc per mcf-—including all charges for labor, 
capital investment and materials! 


FLEXIBLE DESIGN 
Kemp Dynamic Dryers are versatile—offer manual, semi-automatic 
or automatic operation. Desiccant is especially selected and com- 
pounded for the type drying your problem calls for. With Kemp — 
you can dry air, gases or liquids, control humidity in large or small 
areas, or eliminate moisture in materials. Gas, electric or steam 


SEND FOR INFORMATION 
Whether your moisture control problem is special or standard, 
you'll find Kemp has a Dynamic Dryer especially designed to solve 
it. Find out how Kemp engineering can save you money. Get the 
facts. Bulletin D-27 contains specifications, technical data and full 
information. For your free copy, mail coupon today! 


\ regeneration is supplied as standard equipment. 
4 


h KM p DYNAMIC DRYERS 
OF 


Information 
0-27. We want fects on drying | ofr ( 
) liquids. 
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Patents 


There is PUMP 


Aurora 


Company, In 
Details are claimed of a method tor 


mnducting thermochemical conversions 
of fluid hydrocarbons at controlled ele 
vated temperatures im the presence of 


a moving particle-form contact mate 


rial, e.g. for catalytic cracking of hydro 
carbons at temperatures of 1000-1200 
F. to produce high yields of aviation 
and ¢ 


gasoline tractions 


U.S.P. 2,509,019. Method and Apparatus 
for Conversion of Hydrocarbons with 
Moving Bed of Solids. T. P) Simpson 
F. I Ray, and R. Lee to Socony 


Vacuum Onl Company, 


For general water supply 
for municipalities, indus- 
tries, office buildings, insti- 


tutions—elso—for hendling Details are clauned of a process for 
liquids, chemical solutions, the conversion of hydrocasSons ip sh 
oils etc., in a wide variety presence of a continuous compact bed of 
of taducteles, Welle tan catalyst within a confined reaction zone 
Bulletin 105-M for further Thre atalyst is caused to move down 
details wardly through this me by contmu 
supplying fresh catalyst to the 
upper portion of the bed and removing 
mtamimated catalyst trom its lower 
portion. The hydrocarbons are first als« 
moved downwardly through an upper 
portion of the bed, whereupon the direc 
thot i their flow is reversed within al 
enlarwed lower portion of the bed t 
effect’ disencavement the vdrocar 

bons trom the bed 


U.S.P. Re. 23,237. Apparatus for Cata- 
lytic Conversion of Hydrocarbon Va- 
pors. S. Reed and A. H. Schutte 


to The Lummus Company 


U.S.P. 2.509.495. Manufacture of Inter- 
polymers of Aromatic Vinyl Hydro- 
carbons and Oils. W. |. Ham 


Companys 

\ mixture « in aromatic vinyl 
arben such as stvrene), a drving i! 
10-75 percent of the mixture) and sul 
tur ¢ > percent of the drying il) 
heated it rene ™ temperatu 
An mterpolyvmer 1 btamned 


Mic 
Selt-cleening Besily U.S.P.2,509,745. Fluidized Catalyst Proc 


| ss for Conversion of Hydrocarbons. 

Details are clhamne ta Hund cataly- 

NON-SLIP—the twist eround continuens stri 
A te “ons wit eweon 
does the tricke Maximum safe- uses. eration and yom une : ata 


ty and strength . . . that's the ideal com- 
bination in Blaw-Koox electroforged 
Steel Grating. Each individual joint is 
electrically forged together in a union 
stronger than the surrounding metal! 


U.S.P. 2,509,751. Fluid Catalyst Process 
for Conversion of Hydrocarbons with 
Stripping and Regeneration of Fouled 


The twisted bar construction gives a Catalyst K WM. Wats Sinclatr 

firm grip on shoe soles, makes slipping Biow-Knox Electrotorged Stair Treads eveil- Refining Company 
impossible. able with rolled diamond checker plote In a catalvst process of the type a 

nosing. twisted cressbor nosing or abrasive USP > 500 745 miform 

WRITE FOR BULLETIN 2296 nosing 

nla ! t catalys at ‘ 

BLAW-KNOX DIVISION of Blaw-Knox Company gaseous medium is effected by passing 
2005 Farmers Bank Bidg., Pittsburgh 22, Pa. Offices in Principal Cities pure ts nt = 

streams upwardly rough a succes 


Conversion of 


spaced beds of the vst 

ELECTROFORGED Further details are claimed 
a STEEL GRATING U.S.P. 2,510,444. Apparatus for Pyrolytic 
Hydrocarbons. 
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Member of a Great Pump Family — | 
? 
TYPE-OD 
Aurore Horizontally Spiit- 
Cose, Double Suction, Single 
amm AUROR | 
\ cl ittalvtte reaction svs 
tem ts lanned m which a powdered 
catalyst 1 ntmucusly passed throug! 
Electroforged into one piece 
for the « le led with independ 
wae EN 
Wiw TR d 
garel” 


F the compressed air in your instrument lines and 

process-control lines holds moisture, rust or oil, you're 
in trouble. Instrument readings can go haywire . . . 
air-line valves can stick . . . controls can go entirely 
“off the beam”... the whole shootin’ match can literally 
blow up! 

Isn't it silly to install an elaborate remote process 
control system and then not keep the pressure air clean 
and DRY! Dry air can’t freeze... can’t form rust. 

It is so easy to keep the air dry, clean and oil-free with 
ALCOA Activated Alumina. This reliable desiccant 
effectively prevents moisture and oil from entering the 

system. 

The photograph illus- 
trates a typical unit used 
for maintaining process- 
control -line air in proper 
condition. Air is dried 
by being passed through 
beds of ALC Acti- 
vated Alumina. alter- 

nately, in the two towers 
apenas at the left. At the right 

is an oil filter——also charged with ALCOA \etivated 
Alumina which cleans the air of oil and suspended 
impurities that may enter system from the compressors. 

This thorough conditioning of the air helps insure the 
efficiency of process-control systems . . . reduces main- 
tenance and operating hazards. (This type of equip- 
ment also is used for industrial compressed air and 


pPaint-<pray svstemes. 


DON'T FORGET the convenience and economy of 
Muminam instrament air-line tubing in 
long lengths. 
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Let us send you the booklet: 


“ACTIVATED ALU MINA—Its Properties and Uses” 


booklet gives the properties of ALCOA 
Activated Alumina and describes many 
of its applications. Write to: 
Compasy on Dr. 
vision, 617n Galf Building, Pitt<burgh 
19, Pennavls ania, 


© Chemical 


ALCOA ALUMINAS and FLUORIDES 


ACTIVATED ALUMINAS + CALCINED ALUWINAS HYDRATED 
MLUMINAS + TABULAR ALUMINAS + LOW SODA ALUMINAS 
ALUMINUM FLUORIDE FLUORIDE SODIUM 
ACID FLUOMIDE + FLUOBOMIC ACID CRYOLITE 


{ A 4) 

| 
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has any group of 
tube expanders en- 
joyed such popularity 
as the AIRETOOL ball- 
bearing types. Ever 
since their introduc- 
tion, they have bro- 
ken one sales record 
after another. Why? 


®@ Designed RIGHT for fast, uni- 
form rolling of condenser tubes 

@ Outlast ordinary tube ex. 
panders 

@ Many construction features 
such as a special retainer 
which securely encases ball 
bearings and separate 
ground raceways on which 
the thrust is equally distrib- 
uted to prevent bearing 
breakage 


@ Tapered bevel-nosed rolls 
produce smoother unridged 
surfaces 

@ Ball-bearing thrust eliminates 
friction. 

Order now and put these rec- 

ord-breaking tools to work right 

away. Write The AIRETOOL 

316 South 

Center Street, Springfield, Ohio. 


Manufacturing Co., 


{TOOT 
4 


MANUFACTURING COMPANY 


SPRINGFIELD OHIO 


~ 


BRANCH OFFICES New York, Philadelphia, 
Chicago, Houston, Tulsa, Baten Rouge 


There's on AIRETOOL Tube Cleaner and Tube Expander for Every Type of Tubular Construction 


Patents 


Watson t Sinclair Refining Com ‘ 
pan 
An apparatus is claimed which ts 


the 


arbons in 


pyrolytic con 
the pr 


useful m 


version of hvdro« 


espectally 


of finely divided solid catalyst. It pro 
vides means for effecting uniform con 
tact between the hydrocarbon vapors 


ind the catalyst 


HYDROGENATION, 
DEHYDROGENATION, 
AROMATIZATION 


U.S.P. 2,507,510. Catalytic Reduction of 
Carbon Oxide by Hydrogen. W. G 
Frankenbure t ydrocarbon Re 
search, 
Normally liquid hydr 


boiling 
gasoline rane produced by 
passinw a CO)/H, mixture contact 
with a titanium boride catalyst at a tem 
perature of 500-750° | 


are 


U.S.P. 2,509,204. Catalytic Conversion. 


|. PL Bilisoly to Standard Oil Devel 

opment Company 

\ reduced catalyst for a Fischer 
Propsch synthesis consists of 40-95 parts 
by weight of MgQ), 3-50 parts of FeO,, 
0.5-20) parts Cu parts of 
K.0), and 25-51 parts of CoO according 
to analysis on an oxide basis. Valuable 
motor tuels are produced from a CO/H 
mixture with this catalyst at tempera 
tures of 400-500" and pressures not 
substantially above atmospheric 


U.S.P. 2,509,869. Hydrocarbon Synthe- 


sis. |. Kirshenbaum to Standard Oj 
Development Company 

Synthesis proportions of CO and H 
we contacted at temperatures of 550 


and 
with a dense 


pressures of 150-650 psi 
turbulent fluidized catalyst 


onsisting of a reduced composite too 
“) percent of chromia, 5-40 percent of 
ron oxide, and 0.5-5 percent of an alkali 


mpound promoter. The catalyst 
high disintegration 
tendency to 


metal « 
possesses 


amd little 


resistance 

carbon deposition 

U.S.P. 2,510,096. Synthesis of Hydrocar- 
bons and Oxygenated Hydrocarbons. 
W_ G. Frankenburg and FE. T. Layne 
to Hydrocarbon Research, Inc 


In a Fischer-Tropsch synthesis prov 
ss. a mtinuwous stream of gas-contamn 
mw at least 15 percent CO, not more 

than 15 percent CO, not more than 1 
percent of water vapor, and having a 
H.-C 0) rate of not less than 2.5:1 1 
passed im contact with an tron catalyst 
under suitable nditions. The net pr 
luct 


DESULFURIZATION 


drocarbon Oils. l. Devol and V 
Avers to Tide Water 


For sweetenme sour vdrocarbon oils 
leum tis suitable 


smal; 


29, No. & 


| ec _ 
able OF mercaptans, a 
176 Pew om Kefiner ol. 


Supporting 6530 Ibs. of piping 
through 7%” of vertical travel 


Temperature, 1050 F.: pressure, 1500 p.s.i. 


Bored and turned chrome molybdenum alloy steel pipe, 
14” O.D. and 2” wall thickness 


Maximum travel: 7%” vertically, 5%” horizontally 
Maximum henger load: 16,000 Ibs. (2” vertical travel). 


ONLY a Grinnell Constant-Support Hanger 
solves this problem easily, practically 


of load-travel specifications. 
Minimum headroom required. 

Believing that a good piping job is too important 
to be jeopardized by improvised or inadequate pipe 


Provides constant support to piping subject to ver- 
tical movement — in all hot and cold positions. 
Maintains full safety factor in supporting high 
temperature, high pressure piping. Non-resonant 


and energy absorbing. Mass-produced from stand- 
ard precision parts. Individually calibrated for 
each installation. Load-adjustment features incor- 
porated into design. Models to meet entire range 


hangers, Grinnell has developed a complete line of 
stock hangers and supports for every piping need 
from a simple water pipe to a high pressure, high 
temperature steam line. Write for Catalog 10-D. 


GRINNELL 


Grinnell Company, inc.. Providence, 8. 1. Branches: Atlanta * Billings * Buffolo * Charlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston * Long Beach 
Los Angeles * Milwoukee * Minneapolis * New York * Oakland * Philade'ahia * Pocatello Sacramento * St. Louis * St Paul * Sen Francisco * Seattle * Spokane 
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NO OTHER 

COMPRESSOR VALVE 

OFFERS YOU ALL OF THESE 
ADVANTAGES 


LARGER GAS PASSAGE AREA 
From 20% to 100% increased volve 
orea handles more ond colder gos; 
@ colder therefore denser gas costs 


less to compress 


» LARGER VALVE AREA 


Raises beck and lowers pres 
sure, consequently reduces compres- 
sion ratio—seving more power. 


NOISELESS 
Smooth running—with less power—at 
higher speeds without overheating. 


SAFE 


No castings used therefore no invisi- 
4) ble Stow of cracks which insures 


safety of operation. Gas possages 
drilled, slotted and milled smooth— 
hence less friction 


LONG LIFE 
Made to the highest standard of work - 
maonship — on special machines — by 
craftsmen in @ modern and well 
equipped shop— designed to give long 
life under the severest conditions 


LET US SHOW YOU WHAT 
VOSS VALVES CAN DO FOR YOU 
We will be glad to submit estimates 
if you will send us the name, bore, 
stroke and speed of your air, gos, 
or ammonia compressors of ony 
type or size 


COMPRESSOR 


VALVES 


Voss 


LONG LIFE ? 


ZB 


“VOSSVALVES are indispensable for use 
where loads are heaviest—where safety 
and reliability are paramount. They 
run smoothly—with less power—at 
higher speeds — without overheating. 
You can replace your present valves 
with VossVauves without any change 
in your compressor. 


J.H.H.VOSS CO., Inc. 


Patents 


amount of NN’ dialkyl paraphenylen 
diamine and oxygen is dissolved in the 
oil to oxidize the mercaptans 


HEAVY AND WAXES 


U.S.P. 2,508,016. Lubricating Oil for Use 
in Rolling Metal. P. J. Doyle and ¢ 
H. Flickinger to Republic Steel Cor 
poration 
An unoxidized aliphatic hydrocarbo 

nl of special characteristics contain 

oxidized hydrocarbons having 6-18 ¢ 
atoms and O.01-2 percent of oxygen as 
orgame acids, alcohols and esters 
relatively high mol. weight free fron 
aldehydes and ketones. The additiv« 
makes the hydrocarbon oil suitable fo 
use im rolling or reducing metal imt 
sheet and strip form 


U.S.P. 2,508,617. Colored Lubricating 
Oil. KR. G. Mastin to Cities Service ©» 
Company 
A petroleum lubricating oil stock ec: 

tains a smal! proportion of a produc 

»btained by reacting phenylhydrazine a 

a temperature of about 100° C. with ar 

approximately equimolar amount of dia 

msalacetone, anisalcinnimalacetone 
dicinninalacetone, in acetic acid solution 

Phe additive imparts a greenish fluores 

cence to the oil 


U.S.P. 2,509,786. Corrosion Preventive 
Compositions. K. F. Schiermeier an 
H. A. Poitz to Shell Development 
Company 
\ rust mhibitor comprises a major 

amount of a light liquid hydrocarbon, 


5-25 percent of an oxidized waxy hydr 

carbon, 2-10 percent of a mixture of a 

kaline earth metal salts of organic su 

fonic acid, and 1-5 percent of a nor 

aromatic alcohol, e.g. isobutyl alcoho 

U.S.P. 2,510,031. Method of Inhibiting 
Evolution of Hydrogen Sulfide from 
Sulfurized Oil Lubricants. Folds 
Ir, te Secony-Vacuum Compa 


are a gilt-edge 


year. Suctior 


ings are big and unobstructed 


shafts, bearings, ond stuffing boxes 


are built to last. The helical pump 
rotors are driven by hardened and 
ground timing geors with anti-friction 


nvestment tor 

crude | and petroleum han 
dling They give uninterr: pted serv 
ce, have low power demand, main 
tain tull rated capacity year after 


and disct arge open 


bearings located outside the pump 
chamber. Kinney HQA is ideal for still 
bottom and side stream pumping at 
temperatures to 750 F., as well as for 
general refinery service at lower tem- 
peratures Available plain or steam 
acketed with capacities to 3,000 


Kinney HQA Rotary Pumps bbls. per hr. Write for Bulletin 148; 


address Kinney Manufacturing 
Company, 3596 Washington St., 
Boston 30, Mass Representatives in 
New York, Chicago, Cleveland, Phila- 
delphia, Los Angeles, San Francisco, 
Seattle, New Orleans, Houston. 


> . 


fo 


The evolut t H.S trom minera 
“ul lubricants compounded with sulfu 
ols inl hited by the 
wm otl-soluble soap of Ph, Cd, 
Min Ni ( im certan pr 
portions the inded shor; 
itter emova t tree H,S 


U.S.P. 2,510,816. Wax Composition for 
Coating Fruits. P) Greenstreet, Sar 


Calit 

composttron tor iting fruits a 
vegetables comprises paraftu 
table hard wax in an amount of 2 pe 
ent t the parafin ind ai sulfonats 
mineral 


ALKYLATION 


U.S.P. 2,507,764. Conversion of Acid- 
Soluble Oils. I’) H Carnell to Phillip. 


Petroleur Compan 

An acid-soluble i] obtamed trom the 
acu! phase f a process for the alk 
thor at soparaft wit efir 
the presence HF is alkylated with a 
isoparaffin m the presence ta th 
alkylation catalyst and m the absence 

“ both lefins at a temperature 


leum Retfiner 


Petri 


| | 
— 
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G 
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conditions such that 
paraffins 
and a lubri 
produced 


gasoline fraction « 
wiling in the gasoline range 


under 


ating oil fraction are 


U.S.P. 2,507,765. Production of Alkyl 
mzenes. F. M. Smith to Phillips Pe 
troleum Company 
Details are claimed of a two-step prow 
ss for catalytically producing high mol 
veiht alkyl benzenes trom a mixture of 
hydrocarbons and olefins 


U S.P. 2,507,766. Production of 
Benzenes. F. M. Smith and R 
Hanmer to Phillips Petroleum Com 
pany 
The process of this patent is closely 


lated to that of 2,507,765 


U.S.P. 2,509,028. Method of Producing 
Gasoline by Alkylation and Reform- 


ing. A. J. Abrams and C. S. Kuhn 
Ir.. to Socony-Vacuum Onl Company, 
Inc 

\ relatively wide boiling muxture ot 
quality z asoline is pr wluced tron 


. relatively narrow boiling alkylate pro 
lueed by reacting lieht isoparaffins with 
i HF. The alky 


efins im the presence 
mixture which « 


late wase 


lathom reaction 
elatively narrow boilinw alky 
ind HF is fractionated and re 
listilling off the normally gaseous hy 
turther 


formed by 


lroecarbons and ontacting the 
with the HF until substantial 
of the alkyvlate is effected 


" 
ky late 


PETROCHEMICALS 


U.S.P. 2,507,502. Oxygen Carrier for 
the orn of Gaseous Hydrocar- 


bons. S. Corner and C. S. Lynch t 
Standard Oil Development Company 
\n xvyeen carrier adapted tor the 
idation of a normally gaseous hydro 
irbon consists of a mixture of 97 per 


nt titania and 3 percent of an oxide of 


i Mn. Cr, Ni, or W 


2,507,527. Chemical Process. 
hnson to Koppers Company, Inc 


thyl naphthalene in the liquid state 
s reacted with oxygen m the presence 
in oxidation catalyst at a tempera 
tre below that at which dehydration ot 
nethyvl and naphthyl carbinel occurs 
e resultu mixture of this compound 
wd methyl naphthyl ketone ts reacted 
hie juid state with hydrowen um the 
ose ‘ f cupric chromite at a tem 
ature f 100-175" ¢ Methyl naphthyl 
arbinol us obtaimed as the mam reac 
product 


U.S.P. 2.507.568. Telomers of Mono-ole- 
fins and Saturated Halogenated Car- 
boxylic Acids, Esters and Anhydrides. 
I Hanft wd and k M lovee te 
I 1. du Pont de Nemours & Com 
pany 
\ reaction mass « 
efin of 2-4 C atoms and a saturated 


Mprsinn a 


slogenated lower aliphatic acid, or at 


Iriele r lower alkyl ester thereot 
subjected at a temperature of 60-150 

(. and increased pressure to the action 
t a peroxy polymerization catalyst. A 
luct 1s btained whicl ntams a 
urality ' lefin molecules for each 


wenated compound 


U.S.P. 2,507,731. 


luqust, 1950 


Process of Reacting 


Phosphorus Sulfide and Olefinic 3 
drocarbon. |. WW. Mixon and | 
Roberts to Standard Ohl Company 
(Indiana) 

An olefinic bydrocarbon with a mol 
least 15) is reacted with 
1-50 percent of a phosphorus sulfide im 
the presence of 5-100 percent by wetght 
hased the 
hydrocarbon at a temperature of 100 


Jehn) of an aromatn 


The resultant product is neutral 
emulsification 


detergent 


ized It os resistant to 
and is effective as a 


itive 


U.S.P. 2,509,160. Making Hexachlorocy- 
clopentadiene. |. 1. McBee and I 
Barananuekas to Purdue Researc! 


Patents 


Foundation 
Nliphatic 
5 C atoms in the 


hydrocarbons with at least 
molecule and at least 


4 C atoms in the longest cham, of 
alievelic hydrocarbons with 5 C atoms 
in the ring, are heated with chlorine m 


in amount 


at least equal to that theo 


retically required to produc ¢ hexachloro 


ceyclopentadiene 
( Hexachloroevclopentadiene 


roduced 


at a temperature of 350 


U.S.P. 2,509 855. Conversion of Durene 


HIGHLY RESISTANT 


NO threaded connections to 
corrode in this American Iron 
Valve designed for recipro- 
cating pumps in refinery and 
industrial service! 


NO steel to corrode! Con- 
structed entirely of bronze 
and phenolic, for operating 
temperatures up to 300°, and 
pressures up to 750 psi.* 
Manufactured for all stand- 
ard reciprocating pumps using 
replaceable valves. 


EACH PART HIGHLY EFFICIENT! 


1. Hard, bronze alloy 3-web seat 
is cast with center guide as 
integral pert. 

3. Conical valve spring offers 
only 6 to 8 Ibs. resistance; 
compresses to \-in. for greater 

valve lift in all pumps. 


2. Phenolic valve plate is highly 
resistant to both chemical 
action and high temperatures. 


4. Valve and spring retainer is 
recessed to prevent damage to 
conical spring when velve 


plate is fully opened. 


5. Easily assembled by use of 


retainer keeper. There are 


1 Gulf Publishing Company Publication 


Corrosion and 

»> 

| 

ye | 

Ng. 

‘ *For higher temperatures up to 950°F, we recommend our ye 

| 

\ ON MACHER WORKS CO. 
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Patents 


Beach 


to Carboxylic Acids. |. K 
dard Chl Development Company 
asiiorm mixture of mol per 
cent of I, 2, 4 tetramethyl ber 


vap per 100 mols of air ts 


“tat 


rene 
contacted 
K.SO), 


with a V.0) catalyst promoted by 


it temperature 40-450" and a 
ontact tune i 1-1 second. 1 4 5 
tetracarln benzene spr duced 


U.S.P. 2,509,859. Nitriles from Butadiene 
and Hydrogen Cyanide. |) 1) Cofl 


al ! Sa bur and N. Scott 
to de Nemours & Cor 
pany 
Butad acted wit HCN w 
pres« ‘ is halide catalyst 
\ butadien wen cyanide adduct is 
btaimed 


U.S.P. 2,509,878. Preparation of Alde- 


hydes. | 1 to Standard Ol 
Development Company 

\ relative mall amount of a balt 

dissolved im a liquid olefin and a 

i umount of aleohol is added t 

etar elatinatiot he resulting solu 

charged to a reac 


neously with a CO/H 
erature of 200.400° 
ressure of 100-300 Alle 


atm 


U.S.P. 2,509,938. Process for Preparing 


Fused Cyclic Derivatives of Thio- 

phene. |. A. Vatterson and C. H. Cul 
ine t The Texas Compat 

« hh mpound the wenera 


R,-K, wherein RK, and Ry rep 
nuclei contaimme a hy dre 

wen-substituted C atom adjacent to the 
intercyclic bond, e.g., diphenyl, is reacted 
H.S im the vapor phase in the pres- 
a solid particulate catalyst, e.g 
sulfide of a metal of group 


tormula 
resent cyclin 


witl 
ence ! 
an oxide of 


Vl and a surface-active material, at a 
temperature of at least 700° | Fused 
he thiophene derivatives are obtained 


U.S.P. 2,510,105. Process for the Manu- 
factuer of Organic Acids. |). G. Hed 
bere, Ir, to Fastman Kodak Com 


any 
Details are lanned of a process t 
ducting bower abphatic acids and ke 
tones from olefin, CO, and water 
the presence an aqueots cobalt 
taini atalyst liquid 


U.S.P. 2,510,134. Method for Producing 
Mono-isopropy! Quinoline. S. (re 
hena and W. M,. Kutz to Koppers 
{ ompany, Ine 

with 


( Is reacted 


HC! and 


aqueous 


propylene in the presence of 


an alumuna-silica catalyst. The neutral 
ed reaction product is extracted with a 
Ivent und the resulting mono-iso 


separated from the 


distillation 


propyl quimolme ts 


extracts by 


U.S.P. 2,510,921. Preparation of Organic 
Sulfides. |.. F. Bauer to California Re 


search Corporation 


An olefin ts reacted with H.S im the 
presence of an AlClh catalyst The mol 
rauo oft this catalyst to the monosultice 
! med shall be equal t at least one 

ler to secure a product containing 
pre lommantly monosulhdes 


MONEL MESH by JELLIFF 


Even though your filters did not 


* 


have JELLIFF MESH as original a 


equipment, you can still 


* 


bring them “up to snuff.” * 


WHEN YOU REPLACE MESH + + REPLACE WITH 


THE C. 0. 


JELLIFF 


MANUFACTURING 
CORPORAT 


ON 
SOUTHPORT, CONN. 


JELLIFF’S 


Not only Monel, either. Any ductile 
metal inert to your process——any mesh 
up to 200 x 200 or 50 x 750—in any 
suitable weave and cut to size and 
shape per your blueprints, ready to 
slip into place for a long, useful, low- 


cost life. 


WHEN YOU SPECIFY MESH 
SPECIFY JELLIFF’S 


Write Department 16 


World Petroleum Congress 
Programs Dignitaries 


A committee of honor, being forme 


in connection with the Third World 
Congress to be held next year in the 
Netherlands, will include a number ot 


abinet whom are tl 
Netherlands ministers for foreign affair- 
conomic affairs and education, and arts 
and science. The Congress will meet 1 
the Kurhaus May 28 
lune 6, 1951] 

our speakers presenting papers are 
Professor J}. J. Broeze, Royal-Dutc! 
Shell Laboratory, Delit,“Future Aspect 
# the Applications of Fuels and Lubr 
ants”; Professor ( Hugel, Instit 


ministers among 


Scheveningen, 


Francais du Petrok Recent Progres- 
n the Chemistry of Petroleum and It- 
Derivatives”; Dr. ¢ M. Lees, Angl 

Iranian Petroleum Company, Ltd., Lor 
lon, “The Oilfields of the Middle East” 
and E. V. Murphree, president of Stand 
ard Oil Development Company, New 
York, “Benefits from Research to th 


Petroleum Industry 
Members of the national Committe: 
ow the U.S. are Earl Barth 


lomew, get 
hyl Cor 


labs, Etl 
Society of 


eral manager, researc 
representing the 

Engineers; J. I 
representing Drilling and Ex 
mpany, Ine F. Clulew 
vice president, representing Shell 


Company; Dr. W. F. Faragher, Ho 


Process Corporation; Dr. Paul D. Foot 


poration, 
Auton 
president, 


ploration Cs 


otive 


executive vice president, Gulf Researcl 
and Development Company; A. P 
Frame, president, Cities Service Researc! 
and Development Company; J. R. Keit! 
manauer t research and developmen 
4 Caltex-Bapco Group; Dr. C. G. Kirk 


bride, Houdry 
resenting the American 
Chemical Engineers; V. Murphree 
president, Standard Oil Development 
Company; Dr. I Nettleton 
Meter Exploration Company 
ng the Society of Exploration Geophys 
cists; C. E. Restle, director of pro 
luction for Humble Oil & Refining 
Company, representing the Americar 
Insitute of Mining & Metallurgical Ex 
zineers; and M. Spaght 
Shell Development Company 


ess ( rporation, rep 
Ir stitute 


(sravit 


represent 


pre sident 


instrument Society Plans 
1951 Meet in Houston 
The 1951 
exhibit of the 
\meri a 
at the 


conference and national 
Instrument Society « 
held September 10-14 


Coliseum in Houston, On 


will be 


vational scale the following soctetics 
«cooperating in convention plans 
the Industrial Instruments and Reg 

ators Division of the American So 
tety f Mechanical Engineers, 


American Institute of Physics, The In 


struments and Measurements Committe 
f the American Institute of Electrica 
Engineers, the Institute of Radio Eng 

neers, the National Telemetering Forum 
und The Secentth Apparatus Makers 


Sinclair Names Chemist 
Sinclair Refining Company has aj 
pointed N G,othard, chiet chemist 
with headquarters at Harvey, Il. Got! 
ard, wh joune Refining 
1919 as a chemist at Fast Chicago, was 


Sinclair 


formerly assistant 


olds a 


niversity 


degre in ct 


f Wisconsin 


Petroleum Refiner 
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four typical 
flow-metering services 
of Hagan 

Ring Balance 

Dual Meters 


The Hagan Ring Balance Dual Ring Flow Meter is in 
reality two meters, recording on a single chart, and 
housed in a single standard size meter case. This gives 
the advantage, not only of saving space, but of produc- 
ing several related records on a single chart. 

Both ring assemblies may be high differential, both 
may be low differential, or one may be high and the 
other low differential. Static pressures carn be anything 
up to 15,000 psi. The recording mechanisms may op- 
erate independently, or they may be linked together to 
produce a combined record. 

Four applications typical of flow measurements 
which are possible with this versatile meter are the 
following: 

1. Measurement of Two independent Flows— 
A direct record of the relation between two rates of 
flow may be shown on a single chart, as, for example, 
steam flow and air flow, or gas flow and air flow. 

2. independent Measurement of Two Flows, 
with Automatic Totalization—Thixs may be used to 
produce records of flow from each of two boiler outlets 
or to a process having two inlets, with a third record 
and integration of the total flow. 

3. Independent Measurement of Two Flows, 
with Automatic Subtraction—In the case of a split 
flow, measurements may be made of the main flow 
and of the flow through one branch, with records of 
these and of the difference. which represents the flow 
through a second branch. Any two of the flows may 
also be integrated automatically. 


HAGAN CORPORATION 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 

METALLURGICAL FURNACE CONTROL SYSTEMS 


August, 1950—A Gulf Publishing Company Publicatio 


One common type of Ring Balance Dual Meter is the Hagan 
Boiler Meter, shown above. Low pressure ring measures air flow 
high pressure ring measures steam flow. 


4. Automatic Correction of Flow Measurements 
on Basis of Liquid Gravity or Gas Density—\ ith 
one element of the Dual Meter measuring flow and the” 
second element measuring gravity of a liquid or aol 
sity of a gas, records may be produced of the corrected 
and uncorrected flow rates and of gravity or density” 


measurement, with automatic integration of either 
flow rate. Correction for temperature and pressure fae- 
tors also may be made automatically. 

For more detailed information, deseribe the pare 
ticular application in which you are interested, or fill 
in the coupon. Mail to Hagan Corporati Hagan 
Building, Pittsburgh 30, Pennsylvania. 


Hagan Corporation 
Hagan Building 
$23 Fourth Avenue 
Pin-burgh 30, Pa. 


Please send me further information on Hagan Ring Balanee 
Dual Meters. 
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> SLUDGE REMOVAL WITH C 


MI 


efficiency 


restored- 


ACKED TOWERS, bubble towers, towers with grids or 
Dowell’s Chemical Seale Removal 
Service has proven effective in cleaning all types. 
Accumulated sludge have removed 
rapidly and designed efficiency restored with a mini- 
inconvenience. 


tested 


scale and been 


mum of expensive outage time and 


Dowell engineers select the proper liquid solvent de- 
signed to dissolve and disintegrate the deposit. Using 


by Dowell Service! 


equipment designed by Dowell, the solvents 
are pumped into the tower, filling it to 
capacity ... or are pumped in at the top of 
the tower and allowed to flow down over the 
* trays. Finally, the spent solvent is flushed 
out and the tower is ready to be put back into 
operation, usually within 24 hours. 


Dowell service engineers do not require spe- 
cial scaffolding or the dismantling of the tower. Spe- 
cially designed truck-mounted tanks, pumps, heaters, 
mixers, and control equipment necessary to do the job 
properly are brought right into your plant. 


For the chemical cleaning of towers, cooling systems, 
heat exchangers, steam generating equipment, con- 
densers, pipe lines, cooling jackets—call your nearest 
Dowell office for free cost estimate. 


DOWELL INCORPORATED 


BSIDIARY OF W CHEMI 


Otlehome City 2 
Houston 2 
New Orleans 12 
Werth 2 


- TULSA 3, 0 


KLAHOMA 


>MPANY 


Borger, Texas 


Midiond, Texes 


Sh 3 Wichite Fells, Texas 


port 2 
Anniston Alebeme 


ath 


Leteyette, La. 


Long Beech Ovtlend, Cosper Dowell A 


! 
| 
| 
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| 
2 te 
New York 20 2 Konsas City 8 Mt. Pleasant, Mich. OWE L 
Boston 16 Clevetond Wichite 2 Hamilton, Ohio 
i Phitedeiphic 2 Pittsburgh 19 Chorleston 27, W. Va. 4 
| Richmond 19 Louis 8 
Atiente Louisville 
i \ A BERViCE ORGANIZATION 


The GS No. 17 pump of General 
1 Scentiic Equipment Company ts 
fitted with a valve for air 
line pressure and a hold down clamp to 
pump mto the contamer, 
<> teet 


coupling 


satety 


secure the 
gether with 
temalk 
Lead 


ie inch air hose 

and chuck 
tubes are suitable tor sul 
hydrofluoric acids and 
tad 


male 
tached 

turie, | dr 
thers. Sarat 


plastic are 


the pump to 


phospho 


mended where 


m mitre muritatic, 


bleaches 


curt 


wet peroxide and others 


ouplings im the 
d steel lime 


Pip 
ine coate 
alun mun tilable 


For copies of manufacturers’ literature or more 
information about products described on these 
pages use the coupon below, circling the num- 
ber shown for each item desired. 


gaskets are turnished as standard 
but gaskets of cork, fibre 
also be had 
coupling 


brane 
equipment, 
ulass, and heoprene can 
band 


entire 


The compression 
the 


Compression 


type 
serves to surtace of the 


m 


Refractories Materials 
\ refractory materials catalog and 
3 engineering data book entitled 
“Better Refractories,” issued by 
Mexico Refractories Company, includes 
application data, properties of retrac- 
tory materials, wall temperature gradi 
ents, ete. Hlustrations products, 
standard shapes of retrac- 
tory wall and cements, plas 


show 
and spec ral 
materials 


tics, and coatings 


Boiler Facilities 
Fitzgibbons Boiler Company, Inc., 
4 has published a bulletin describing 
the manufacturing facilities ot 
their plate products division. Included 
are equipment, testing facilities, and illus 
trations on fabrications of steel pressure 


vessels 


The Superior Electric Company§ 
5 has added to its line of varabley 
transformers the explosion-prooff 
Vowerstat with Underwriters’ approval) 
for Class 1, Group D service. The mod 
avariable transformer to 


els consist of 


tally enclosed in a case 
internal was or vapor 
is designed to prevent the ignitior 
flash) of explosion 


explosions. The] 
case 
by internal spark 


FOR ADDITIONAL INFORMATION on products and literature mentioned in this section 
circle item numbers, cut out and mail this coupon. Prompt action is suggested so thot doto 


will be readily available 


PETROLEUM REFINER 
BOX 2608, HOUSTON 1, TEXAS 


1 2 3 
8 10 
15 17 
22 24 
29 31 
36 38 


Name 
Company 
Street address 


City and State 


4 5 6 
1 12 13 
18 19 20 
25 26 27 
32 33 34 


PLEASE PRINT OR TYPE YOUR COMPLETE MAILING ADDRESS 


for withstanding 


Please have manufacturers send me, without obligation, additional information 
about items from August, 1950, New Equipment Section whose numbers ore 
circled below: 
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Pipe Couplings ; | ‘a 
| 

ae j 

standard 

2 and ie 

to S ond turer, Mos 
rs Couplme at amp ( mpany Uses 
are for permanently plauw end 

r threaded pipe 1 combination ! 


m 115 


phase per 


av atlable 


it? 


1 phase 


amperes 


line of seli-priming cen 


\ new 
trifugal pumps mtaining 
valves is offered by Goulds Pumps 


ives fron hp., open and 


impellers. Capacities up to 120 


and heads t 135 teet ire dependent 
capacity. Suction lifts up to 25 feet 


r adva lamed are 
and 


mes 
rimine rese 
clurims 


vater pumping 


n 


Stud Welding 


Applications elding, de 


7 scribed m Nelson Stud 
Weldu rtor 


allations ot 


( 

ind =decora 
equip 


remrorcme 


Need hore Data? 


For additional information on New Equip- 
ment items or literature mentioned in this sec- 
tion, use the coupon on reverse side. 


Prompt action is suggested so that data 
will be readily available. 


Sludge Contact Reactors 


\ nes 
8 


chrane 
tor clarification of 


contact reactor of 
ration is designed 
water 


reduc 


slu lwe 


surtace 
lime or 
and 


or stramme and cooling; 


wla softening: coagulation 


Flange and Coupling Selector 
\ slick 

9 pling 

Corporation, 

data tor and 

ASA standard as well as tor 
extra heavy, J000 and 6000 

uplings. A table also shows wall 
thickness« standard, extra heavy 


flange and 
designed by Nw« 


presents 


rule type 
selector 
at once 
pertinent 150-pound 
pound 
standard, 
une 
and 
pipe as well as tor all 
from 10 through 160 


neavy 
ot pipe 


uble 


schedules 


Strainers and Separators 
Strainers, suction strainers, multi 

10 flow separators, and recetver-sey 
irators are described in “ADSCO) 


Strainers and Separators,” Bulletin N 


tion of alkalinity; removal of fluorides; 
clarification and de-alkalization; iron and 
hibre 


waste 


manganese removal; separation of 
stock and filter 


treatment to 


water; 
pollution ot 


from white 
water reduce 


streams 


District Steam 
dimensions, 


R-46-50A, of American 
Company. Included are 
weights and list prices of the entire line; 
data tor the of proper type and 
capacity; and information 
on flange dimensions service 
sure ratings 


Dial Thermometer 
Thermometers Ine.’s 
4%,-inch dial 


featuring “greater 


selection 
enginecring 
and 


pres 


Palmer 
11 new ly 
thermometer, 
vwceuracy and readability.” ts 
actuated and fully ce 
Invar 


devel 
mercury 


pensated by 
pensation A f 
stem permits the 
mometer to be mst alle« 
angle. The 
rotated t 


position 


it any 

an 
readable 
letin 
standard 
standard 


n nnectho unt 


range 
stem le 


Ties 
bh! 
lanue and separable 


sockets of brass. steel 


of 316 
(ther teatures m 


stainless 
steel 
clude steel bac! 
case, hake ! 
enamel tinish, and heavy 


It ts said to be 


heavy 
bonderized 


water oot 


Air Traps 


Armstrons 
12 letin « 
thon 


dramage ot motstur 


wks Bul 


nstalla 


Machine W 
ers selection and 


ur traps tor svtomatin 


mpressed 
air intercoolers, al 
separators and dr 


receivers, 


show air trap nm 


7 
Hithomal tr AGITATOR SHAFT > ¢ 
FLOOR PLATE 
one 
sure. Types arc and 
thew Type A-1126, sl vn here. vant Pees SAMPLING COMMS 
sted 11 Its, 50/60 cycles, 
STEADY BEARING REACTOR 
6 | 
staue Halle 
nent, and va type 
w concrete and gunite a4 
re 
Bul 
s and aa 
the 
| 
«ist, vapor and 
ind workime principle Also mecluded are 
pl vsical data 
Hand Pipe Threader 
\ new hand threading t l to 
13 use wit! Karbate mpervious 
graphite pip is been announced 


Kellogg’s unique devices aid 


in producing special types 
of process piping 
OT only does Kellogg fabricate vir- 
tually any type of process piping 
from carbon steel to alloy and alloy- 
lined, but it also rolls, welds and forms 
it from plate in sizes beyond those 
readily available from tube mills. 
When it comes to fabricating and 
bending, size is limited only by what can 
be shipped. One-piece bends up to 96- 
inch diameter are made on an exclusive 
bender. Larger diameter bends are made 
from welded segments. Small diameters 
are handled on regular bending tables 
and fabricated into sub-assemblies to 
minimize field labor. Another unique 
machine produces quality corrugated 
pipe for expansion bends. 
If you are in the market for process 
piping of any kind, look to Kellogg! 


Exclusive!!! One- 
Piece Giant Bends 


If you require smooth 
interior contour on 
piping larger than 36 
inches, it will pay you 
to investigate the ad- 
vantages of Kellogg's 
one-piece giant bends. 


wenn 


ons. 


on 
¢ 


ome 


@ cone onums 


Kellogg Company, tn 1 of Pullman, in.) in New York, Jersey City, Buffalo, Los Amgeles, Tulsa, Houston, Toronto, Landon and Paru 
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ittention given to such details as tac mes, 


New Equipment nsulation, joints, vents, window sec- 

s 
(For additional Information of Vterature check tions. and hapes and textures Also 
tem numbers on mailing coupon, page 183.) discussed are building codes and tests 
affecting stainless steel curtam wall con 


struction and what is beme done to meet 


them 


Self-Priming Pumps 
Roto-Prime pumps, singk 
15 stigle-action volute type 
mh priming reservoir, 

nounced by Gilbert & Barker 

Company as a new line of self-priming 

centrifugal pumps. Available in capaci 

ties from 50 to 450 gpm., the pumps 

petroleum and chemical 

products m tank car and transport lo 

me or unloading, as well as 

barrel-filling purposes 

furnished complete with a base, electric 

motor, coupling, built-in check valve 

und mechanical seal \ 12-ounce airdraft grade alumi- 
by 17 num alloy safety hat of E. D 
arbude am arbon orporation 
tool to i Corrosive Equipment Repair Bullard Company has ribbed 

sixned rom with resilient crown to 

expensive lathe operation, makes it pos Bulletin C-8 of Carboline Com sorb impact of a falling object. The 
sible to cut, thread, and install pipe ris 16 pany deseribes the use of corre mner hat assembly is designed to absorb 
n the job sion resisting cements to reparr shock with its full-floating, six-poit 

cracked, corroded and broken pape suspension hammock. Headbands and 
Curtain Wall Construction pumps, valves, and other mechanical "oe senate are adjustable to fit all head 

\ booklet of Allegheny Ludlum equipment in corrosive service, The syn shapes and sizes. The entire assembly 
14 Steel Corporation reports on pr thetic resin cements used are resistant can be replaced without tools with slide 
posed methods of curtain wall con to virtually all acids, s« Iwents and action wedge type fasteners. The crown 

struction im which pretabricated sections kalis, up to temperatures of 325° | is natural alummom color, with a non 
i stainless steel sheathing backed by mly common acids which cannot elare finis! 
nsulating material would replace ma handled by these repair cements are sul 


sonry or other materials in the construc furic acid above 9) percent concentra Spiral Plastic Packing 


hor exterior walls of multi-story ot ion, and mitric and chromic acids. When vulcanized tape-back is fea 


\ 
hee and other buildings. Scale drawings set, the repair cements are hard, re 18 tured in Crane Packing Company's 
how existing and planned twpes of sistant to abrasion and can be machmed super-seal spiral plastic packing 
tainless steel curtain walls with specific if necessary which can be twisted down to small 


Pritchard INDUSTRIAL COOLING TOWERS 
Help You Save Water! 


Wherever heat is to be dissipated to quality materials, Pritchard Towers 
the atmosphere, you can depend on a are guaranteed to meet your peak as 
Pritchard Cooling Tower to do the job well as your normal load requirements. 
Wherever you see a Pritchard Cooling 
Tower, you see water conservation at 
work 

Consult your nearby Pritchard repre- 
Adequately sized, thoroughly — engi- sentative for the solution to your water 
neered and manufactured of highest conservation problem 


Write for FREE Bulletins 


more efficiently and economically at 
water savings up to 99> over former 
wasteful methods! 


EQUIPMENT DIVISION 


ie Pritchard 


Dept. No 21 908 Grand Ave., Kansas City 6, Mo. 


District Offices: Chicago * Houston * New York © Pittsburgh * Tulsa ® St. Louis 
Other Representotives in Principal Cities from Coast to Coast 
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HEAT EXCHANGERS > | 
Producers 
QUALITY 
{ Specialized Process 
| 


shatt sizes and then cut mto rings with- 
uit breakage. Packings are furnished in 
six styles. Other features claimed are 
great resilience and homogeneity. They 
are said not to harden at elevated tem- 
peratures and need not be removed as 
wear occurs. Composition ix of asbestos, 
anti-frictional metal particles, flake 
graphite, and special binders 


Frame Motors 


Wagner Corporation 


19 has developed a full line of cast 
iron frame totally enclosed fan 
cooled motors, which are available in 


ratings from 5 through 250 hp. in both 
standard (type EP) and explosion-proot 
IP) designs. Construction details 
include cast tron frame, endplates, blow 
er shield, and conduit box; corrosion 
resistant blower; sealed leads; cartridge 


(type 


type ball bearings; protected lamina 
tons; special varnish treatment; cast 
viuminum rotor; dram plugs; corrosion 


nameplate 


resistant 


Monobed Deionization 
“Amberlite Monobed Detniza 


20 tion” of Resinous Products Divi 
sion, Rohm & Haas Company, of 
textbook on history, 


fers a mumature 

behavior, present performance and po 
tential uses of the Monobed ion ex 
change systems in industry. Reactions 
ot the various combinations of ex 


()perating costs, 
of product de 


included 
quality 


changers are 
equipment costs, 
and 


rived, rinse requirements 

properties are explained as they apply 
to the complete or partial single-step 
removal of ionized solids from solution 
Design, operation, of Monobed equip 
ment, and more than 80 fhelds of possi 


listed. A final table 
chemical be 
each of six 


ble applications are 
shows the nomenclature, 
havior and typical uses of 
systems 


Couplings and Fittings 


Photographs and details on cach 
21 type coupling and fitting together 
with specifications, general and 
maximum pressure recommendations 
and a description of threads are in 
cluded in a catalog section of hose cou 
plings and fittings of The B. F 
rich Company. Products mentioned arc 
common couplings; short and long 
shank; combination nipples, special suc 
tion hose couplings, including the quick 
action type, interlocking high pressure 
couplings; hydraulic hose couplings and 
hose adapter unions; Permalock cou 
plings; garden hose couplings; Flexseal 
joint; Bar-Way reattachable; firs 
hose couplings; pipe, inserted, built-on 
and scored nipples, flanges, hose clamps 


Good 


hose 


and hose menders 


HILLS-McCANNA 


Houston 2, Texas 


726A M&M Bidg 
Phone CHarter 8189 


DIAPHRAGM VALVES 


have the best recoid for trouble free serv- 
ice and low maintenance cost. Available 
in all sizes from '2” to 14” inclusive. 


Latest descriptive valve catalog V-48 
mailed on request 


THE EDWARD SOPH CO. 


Mid-Continent and Gulf Coast Representative 


Tulsa 5, Okla. 


202 E. 18th St. 
Phone 3-6659 


Asarco 


Asarco 


Asarco 


Asarco 
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New Equipment 
additional infe w literature «heck 
thumbers on mailing page 183.) 


(Per rmation 


item oupon 


sites, Chemical 


Lead Pipe... All commercial sises. Special 


sizes on request. Chemical 


Lead and Lead Lined Valves 


Split Type and “Angle”, Standard “Y", Gate, Check, 
Hard Lead “Y 


Lead Fittings. @ © Elbows, Crosses, Tees, 


“Y's”, (with plain ends, with flanges om, or for fanging in the 
field). Chemical and Antimonial 


Asarco Lead Wo 0... 
Lead Specialties... 


Castings to speaaheation 


Tachometer Generator 


E tachometer gen 


\ new 
erator developed by Weston Elec 
trical Instrument Corporation, for 
use in explosive atmospheres, is avail 


22 


able as an ac. or dic. generator. Ap 
proved by Underwriters’ Laboratories, 
Inc., for Class I, Group D and Class II, 
Groups F and G. The housing meas 
ures approximately l0%inches overall 
and 4% inches in diameter, Its 4 inch 
diameter stainless steel shaft, with a 
mechanical flat for a gear or coupling, 
extends 1% inches beyond the bearing 
support, Electrical connection is made in 
a terminal box tapped to take standard 
conduit 


Process Pumps 
tulletin W 


23 process pumps of 


341-B14 on type HM 


describes materials of standardized con 
struction and interchangeability. Features 
listed. Cross-section drawings 
vertically-split, single stage, 
process pump which 


also 
the 
centrifugal 


are 
show 
volute 


Asarco Sheet Lead @@ 0 All commercial weights and 


Tellurium Chemical... Antimonial 


Telluriom Chemical... Antimonial 


Plug and Seat 


See Federated also for Lead Lined Pipe 
Lead Lined Fittings, Lead Lined Flanges 


Worthington 
Pump and Machinery Corporation, 7 
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AMERICAM SMELTING AND BEFINING COMPANY 

120 BROADWAY NEW TORK 5 


New 


‘For additions 
tem number 


cal or annular 
without braid co 
pressure and othe 


Wall thicknesses 


Equipment 


pase 


1s capable 
temperatures 
will take « 
liquids. Type 


or 
cast iron 


optional 


Stainless Hose 


ster 


ip 
up to 


bronze, 
steel and W orthite 


ply to inche 
$50) psi. and struction; workim 
The pump Standard pipe 


non-corr 


ressures up te 
rosive and 


HM 


sive 


he obtained ver brazing 
stainless steel, carbor 


Mechanical seals 


can 
are 
Bulletin 


DN 


sing! 


annou 


Mach 


construction 


4 
rating curv 
speeds at 1500, 18 
These pumps 
type CN 
le 


inter¢ 


are 
trar 
ds and 


are 


flexible 
manutact 
Metal Hose Cory 
withstand high te 


used tor 


istant 
ired 
ration dering 
mpera dimensions 


sures. It ts con 1 comstant 3 
are uiven 


klectric & 


searching liquids re 
itice 
abality 


vibra 


tally 


ventilated 


enclosed, 
land 


se motors are « 


ex 
per the 
lable 


m 5 


The ical features and 
16 tics. | 
1000) hp 


helptul 


sers of 


ne or multiple ply are san 


available with hel 


fittings or 


cial requirement may 


hangeab 


onstruction 


\vailable in drip-proof, splash-proof, 


wearmotor 


de 


corrugations, with or 
vermng, depending upon 
*r tactors of service use 
are from .003 in single 
s in multiple ply con- 
@ pressures to 2000 psi 
fittings to 
attached by 


spe- 
sil 


welding 


Centrifugal Pumps 


25 Monobloc centrifugal pumps, 


describing 


DNI 


e and 


DDN 
twe 
by 


mery 


DDNE 
thington 
In 
data and 
thon on 


staue 
Wor 
ations, motor 


nee 


ration 


“eC 
cold water pump con 
es tor 5 and GD) cycle 
00, S000, and 3000 rpm 

a compamort 


mounted 


\ 
27 porated 


Inc.'s new 


new 


line 


units, and 


atings lines 
le tensile 


re \lumaloy.’ 


porous surtaces; 
and 
corrosion resistance 
justable rod 
and all position 
boxime: 


satety 


selection, 
and trame 
Type heavy 
and adjustable 

in a bulletin of 
meerme 


llormation, 
tor 


clam} 


larger pivot 


speed 
Reli 
to 
blower 
construction, 
xplamed as te 


tension rods 


\ method 
plosion-proot 


tank and 


Cats 


mechan ment 


electrical characteris watories, 


mh 


1 to 


find 


from % to 
the bulletin 


coatings m 
mech 


form, the 


STANDARD EQUIPMENT 
In Leading Refineries and Industrial Plants 


ALL OVER 


@ REFLEX 
@THRU VISION 
@ TUBULAR 


THE WORLD! 


FORGED STEEL 
GAUGE COCKS 


Send for Complete Illustrated Catalogue 
with Specifications and Mounting Data, etc. 


Petroleum Refiner 


design is 
Industries, 
of aluminum all 

clamps marketed under the trade 
Advantages 
strength of 45,000 psi; 
melting 
factor ot 
claw like 
clamp, swivel clamp holder 
mdividu 


Laboratory 


high 


holder: 
pins; 


Brochure availabl 


Flame Sprayed Coatings 


of flame 
28 ethylene coatings 
processing 
and pertected by 
solvents, 
thicknesses from 1! 
Deposited on the 
polyethylene 


claime 


spraying poly 
tanks, 


on steel 


Houghton 


tank 


sets 


m 


I ol 29, \ 


ne 


1aws, 


and solid ex 


applyi 
2? to 


melted 


— LoS 

Closed corrugation pitch at ab 
truction and is to a 
LIQUID LEVEL GAUGES | 
= | 
o 
KLINGERIT, INC., 16 HUDSON STREET, NEW YORK 13, U.S. A. | 


New Equipment 
(For additional informativa or Hterature «hect 
vem numbers on mailing oupen. page 183.) 


tough, non-porous film which is resist 
ant to many chemicals and corrosive 
materials. It is said to be an odorless, 
taste-fee, and completely non-toxic coat 
ing 


The Lincoln Electric Company's 

29 new 1% pound ground clamp is 
designed to provide solid ground 
connection tor welding jobs where weld 
me currents do not average over 300 
unperes. The jaw has a spread of 2% 
nehes. heavy 
ves a positive, 


direct acting 


slip-proot 


spring 
connection 
ith the work. Frame is of pressed steel 
mstruction with jaws being a special 


steel and copper alley, Lincalloy” 
uch ts said to be both hiehly conduc 
ve and highly resistant to wear rhe 
(+C-3 does not replace the Lincoln heavy 
uty GC-5 which has a capacity of 500 


Heat Exchanger 


For cooling large enclosed mo 

30 tors, Elliott Company has intro- 
duced a finned tube air-to-air heat 
exchanger, comprising a single rectang 
ir umit. The exchanger is located at 
top of the welded-steel motor frame 

\ tan draws cooling air from outside 


motor, through the tubes, and out 
« tront of the motor enclosure. Air 
thin the motor ts passed over the 
ned tubes, cooled, and recirculated 


Ratings are 2-pole at 300 to 4000 h.p 
ver speeds from 14-nole. 50h Pp 


3000 hop 


Transformer Welders 
A new line of a transtormer 
31 welders in which welding heat ad- 
justment is accomplished electric- 
through an a dl reactor is an 
unced by Hobart Brothers ( 
electrical 


ompany 
mechanical 
lines and 
These sets can be fur 
ished for noon single phase, 60 
vele supply current either 220/440 dual 
Ntawe, 440/550 or 220/440/550 volts 
They can also be furnished with 50 


lhere are no 
nnections between 


elding cables 


perath 
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Refinery 
Mixing Egupment 


“INTERNATIONAL” 
PORTABLE MIXERS 

Superior in Flexibility 
Mechenicelly correct 
Light end precision built 
for years of continveys 
trouble-free service 
Direct or Geer Mote, 
Drive — Electric or Air 
Meter, in eny size to meet 
Stenderd Special re 


“INTERNATIONAL 
TOP ENTERING MIXERS 
For open or closed tanks, for 
Heavy Duty or stonderd opere 
tions, in either Direct or Gear 
Motor Drive, using turbines oF 
propellers. Units come completely 
essembled, ready for use, with 
standard special Flenge drill 
ing. Coteleg No. 120 


Call on INTERNATIONAL'S vast experience for assis- 
tance in solving your Mixing and Blending prob- 
lems. Our Engineering staff is at your service — write 
for catalogs and plete information on Top 
Entering, Side Entrance and Portable Mixers, which 
are free for the asking, and no obligation, of course 


ENGINEERING, fr< 
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YOU can STOP RUST... PREVENT RUST... 
on all your rustable metal surfaces with RUST- 
OLEUM. Every day, rust eats away on your metal 
tanks, pipelines, drilling and pumping machin- 
ery, metal buildings, roofs and fences. Yet, rust 
can be stopped and protection given economic- 
ally with RUST-OLEUM. 


For more than a quarter of a century RUST- 
OLEUM has been proved under severe condi- 
tions of weather, fumes, salt air, salt spray, and 
other rust producing conditions. Railroads, ship- 
yards, builders, refiners . . . nationally known 
users* in almost every field of industry . . . have 
found RUST-OLEUM the economical way to stop 
rust and prevent further rust. Architects, builders, 
engineers, maintenance men now specify RUST- 
OLEUM for primer, “shop coat’’, and finish coats. 


RUST-OLEUM adds extra life to metal buildings, 
equipment and other metal surfaces and can be 
applied over already rusted surfaces without ex- 
tensive surface preparation. Yet, RUST-OLEUM 
costs no more than most quality materials. 


RUST-OLEUM not only protects —it beautifies 
as well! RUST-OLEUM is available in a large 
selection of colors including aluminum and white. 
It spreads evenly . . . and dries free of brush- 
marks in 4 to 12 hours, depending on conditions, 
to a tough, pliable film that protects against rust. 


Be sure you get on/y genuine RUST-OLEUM for 
positive protection against rust! Specity RUST- 
OLEUM to your contractor or architect on any 
new construction, remodeling or maintenance 
work 

RUST-OLEUM is stocked and sold by leading 
industrial distributors in all principal cities of 
the United States and Canada. See Sweets for 
complete catalog and nearest source of supply, 
or write us direct for complete information. 


*Names on request 


RUST-OLEUM CORPORATION 


2554 Oakton Street . 


Evanston, Illinois 


(Por 


item numbers « lin supe 


New Equipment 


rature «1 


nm, page Is 


cycles and ampere sizes of 
and 300) witl stationary 


200, 300, 400, 


or portabk 


mountings. The transtormer has conven 


Batch Kettle 


tional prunary and seconda 


ry imdings 


An all-steel table trar 
32 in motors to drive ser 
and puny for re-cire 
moving Contents are teatu 
lab kettle tor lab or small I 


fered bw Chaffee Design at 


turing Dhermeost 


re with built 
iper-agitate 
lating or re 


red im a ney 


match use of 
d Manutac 
atically con 
» 400-500 
the kettle 1s 


al iable spece 


i 
motor. | ler the table top is a pump that 


be recirculated back to the 


tents tron tl 


e bottom ot 


hen t yper 


atch can als 


oO t the 


kettle, tl a stramer, r cleanime 
or “grease rking,” through a reli 
valve, « t ther extra equipment suel 
as a flak 
Control Drive 

« pletely enclosed au 
33 ater trol drive which can be 

“tun the requirements of 
4 special apy stron has been develope 
by Bailey Meter Company. With a dot 
ble actims nder with rigid suy 
porting stat enclosure, a posttior 
inw relav, amd «a manual operating whe« 


or lever, the we mecorp 


rates a can 


| 
7 
| 
| 
_ 
trolled was ‘ perates 
F. The scraper-agitat 
remove 
i the kettle tl veh a Hus valve at tem 
| peratures up to S00" dischargn the 
batch into a manitold and th ‘ 
pans for s in hh 
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Metal Hose Selection 


Inedustrial metal hose tubing and New Equipment 


(Per additional information or literature «hect 
fittings for coveving solids, fluids 


item numbers on mailing upon, page 185 
ted pressures am 


r gases at cleva 


temperatures are described in Universa 


Metal Hose Company's No. U-101 cata 
log. Tymeal appheations and specifica 
tions w each hose classification are 
listed. Cross-section photos give close 
ups of construction detail. Described are 
square-locked flexible tubing, mter 
locked flexible hose, seamless flexiblk 
hose, diesel enwine exhaust hose, hos 
assemblies, ; uplings. Diameter 
range trom ‘« to 30 meches m standar 


metals, mecludime stamless steel, mone 


ind other mew allows 


Multistage Turbine 

shape determines the relation o Bulletin S-146 describing a mulu 

ol drive position te control load 36 stawe turbine of Terry Steam Tur 

ng pressure. Three cams are included bine Company contains photo 

with each drive and may be used inter eraphs and drawings, data on casim 

hangeably to obtain positions which are lawwing, blades, nozzles, wheels, shafts 
proportie nal to the first power (straight diaphragms, bearings, interstage and en: \ new Sentry automatic earth 
ime), square, Or square root of the con elands, wovernors, synachronizers, wo 38 quake or explosion operated ele« 
trol loading pressure Che drives are ernor valves, steam stramers, nozzle con tric switch of McRae Valve Cor 
available in two sizes: 6 by 8-inch cylin trol valves, sliding feet, auniliary o poration is designed automatically to 
der (6-inch bore and 8-inch stroke) for pumps, and lubrication shut off electric equipment in the event 
torque requirements of 280 feet per f a severe explosion or earth shock 
pound to 400 feet per pound; and 8 by Operated on the “Tri-Filar” principle, 
lo-inch cylinder (8-inch bore and 16 Extraction Equipment the switch is frequently mstalled as one 
inch stroke) for requirements up to 1500 “The Practical Way of Solvent unit of a multiple set-up of safety de 
ieet per pound 37 Extraction,” Bulletin No. 12 of vices. The switch can be arranged in 
Onto H. York Company, Inc., de sequence with fire operated switch 
Fittings scribes the Patented York-Scheibel liq and opening and closing valves. Thus 
The Kennedy Valve Mig. Com uid-liquid extraction equipment. A com in the event of fire, earthquake, explo 
34 pany Bulletin 104 describes the parison between fractional liquid extrac sion, or other emergency, machinery cat 
complete line of cast iron, mal tion and fractional distillation ts mad be cut off, valves on gas or fuel lines 
leable and bronze fittrmes including ad and specific hquid-hquid extraction ay entering the building shut off, and other 
tions of cast-iron screwed, sprinkler plications in the process industry are emergency valves opened to sprinkle 


d extra-heavy malleable fittings listed tow, or flood dangerous areas 


Buy 
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Low Installed Cost 
Low Maintenance Cost 
Maximum Time on Stream 


Sete 
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GOSLIN-BIRMINGHAM 
MANUFACTURING CO., INC. 


BIRMINGHAM. ALABAMA 


NEW YORK: 350 Mad Ave 
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Southeastern Oil Samples 


Superior -Duilt Absorber 80 ft 


/ That SUPERIOR 
YOOT* works as a team! 


long and 102 inches in diameter 


Becouse of close cooperation between our engineering and 
production departments, the above absorber was built to the 
satistaction of o West Texas gasoline plant 


Superior departments always work as a team to produce your 
job AS YOU PLAN AND SPECIFY. Try us We can do your 
jobs too! 


Also 
FRACTIONATING TOWERS . HEAT 
EXCHANGERS . SCRUBBERS AND 
RETUBING OF HEAT EXCHANGERS 


API-ASME 
AND ASME CODE 
CERTIFIED BY 
NATIONAL BOARD 


For Information or Estimates Cali Amarillo 3.4395 


SUPERIOR MANUFACTURING COMPANY 


and Virginia—are given im a tributed unt january | at whach toon 
the Bureau of Mines ~” to 25 sheets monthly will be t 
This study was conducted under tl lowed. Emphasis in the handbook ts o1 
eneral supervision of R \ Cattel! revealing trends short-term und par 
hief of the petroleum and natural gas ticularly long-term with standard sem 
instrument Flow Plan Symbols ranch, and H. C. Fowler, supervisin logarithmic con AL 
} sp rey ‘ ise le 
Instrumentation Flow Plan Symbols Oki, experament m population, national 
ment S ciet ¢ As ‘ "21 me, industrial production, retail sales 
Ric e Avenue Pit sb Mm the phys supply and consumption of raw materials 
pres $1 eact rer perties oF the sal tor the chemical industry ani rela 
1-100, 30 cents ea a P 5 es, ace hy to the report which « tion to operatior 
ents enact aces aut data on the sources and Preparation of the handbook ts unde 
ISA tentative ‘ mend practice perties f the crudes analyzed, as the direction of Dr. Raymond F well 
Instrumentation Pla oe formation regarding the areas manager of the mestitute chemical eco 
Syme ‘ ‘ ster ' il epresented ear of discovery of each nomics service. Assisting him in collect 
tele fications for mdustrial pre luction in and total re ing, analyzing and plotting data ar 
$s tation anal ele production by field and stat members of the chemistr library ane 
! IH48. Tt alse includes a list and economics staffs of the mstitute 


i crude «il 


plans at | ae ther quire nl ral 
t on «ly o 192 
ents. 1 stem identifies inst wion dating back to 1921 Gas Purification Research 
eauisition and ord Chemical Economics Handbook 
nidicates it piping ar Offers Data Sheets and Graphs Senda Watawrekt, and 
Chemical Economics Handbook, G. C. Egleson, Bureau of Mines, Publi 
quipmer and ‘ nica Research Institute. Stanford. Calii cations Distribution Section; 4800 Forbes 
trade iteratu stant Researel Institute has Street, Pittsburgh 13. Free 
Ke Vas prepa it the ‘ a me tvpe of encyclopedic in Progress made im the search for effec 
itte ' " ‘ty flow u ma se ce with its Chemical Fe tive, low-cost ways of removing sulfur 
mibols of the mam recommended pra s Handl k. designed 1 execu mpurities tron nthesis was is «cle 
ties committer we and others scribed im a Bureau Mines publica 


is! subscribers lata 


wes 
Analyses of Crude Oils from So 
hel sheets nmtau aphs of special chem gantown, W. Va, station m coopera 
bu Southeastern United Stat 
: cal ec omic relationships covering con tion with the West Virginia Universit 
Ir stimations 4687), ©) ¢ le a 
' , mption and production data tor a wide Synthesis was. used in the production 
rie i cl products ron d tuels chet 
n 1) mow ch t\ emical ue ‘ certan Als, 
‘ sales msumption patterns, price such as ammonia, alcohols and methane 
Street, Pittshurwh 1a. Free 
stories und exports and um rts must be free 4 wnpurittes, the report 
\na ‘ san hemicals and related 4 vluects are ~otes. An mecreasimg interest m the con 
u utheaste tate \ t plete removal of sulfur compounds fron 
| manufactured vas ts reported 


CONTROL BY 
AIR POWER 


. with the Wheeleo Pneumatic Capacilog! 
bor safety— where electric contactors 
or motors are a hazard — for results 
fixed position changes of fuel or 
medium are injurious to your product 


where 


Get instant indication, permanent 

record and control with the smooth-flow ing 
sower of air—get the Wheelco 

Capacilog 

Wheelco instrumentality adds safety 

and product uniformity. 


Write for Bulletin C2, Wheelco Instruments Company, 
701 W. Harrison Street, Chicago, Mlinois. 


wheelco con 


Petr 
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FOR ITS NEW 
TOLEDO REFINERY 


SUN OIL 


CHOOSESL 


When Sun Oil Co. builds a refinery, only the best equipment 
is good enough. So it's no surprise to see Badger Expansion Joints 
at the new Toledo refinery of this giant of the petroleum industry 

The Badger Tandem Joint shown is one of several used in this 
installation to protect piping and equipment from damage due to 
both azial and lateral movements at high temperature. It is built 
to the famous Badger Directed-Flexing Self-Equalizing design . 
an exclusive feature that equalizes stresses between and within 


corrugations .. . multiplies efficiency and joint life 


Like hundreds of others, Sun Oil Co knows from experience that these 
extre features in Bedger Joints will keep thelr maintenance costs ot 
minimum: 


@ Pockless . 


Directed flexing — ott-curve flexing motion 
Fabricoted from stoiniess stee! or alloys for high pressure, 
end from copper for normal use 


Find ovt how Bodger con sove you money — write for facts today. 


HEATED 


Badger 


MANUFACTURING COMPANY 
230-260 BENT STREET, CAMBRIDGE, MASS. 
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| and the condenser and 


are your 


STILLS 
DRYERS 
@ EVAPORATORS 
@ CRYSTALLIZERS 
@ PROCESS VESSELS 


OPERATING AT VACUUMS 
LIMITED BY THE VAPOR 
PRESSURE OF THE CONDENSATE? 


een | stills, dryers, evaporators, erystallizers and other 
processing vessels are operating at vacua limited by the 


| vapor pressure of the condensate, This means on the aver- 


age an absolute pressure of about 2.0" Hg. Most owners of 
such equipment do not realize how practical and economical 
it is to put a Booster Evactor in -_ hae between the vessel 
bsolute pressure of 
0.5", 0.25” or even lower. The of this higher 
vacuum in improving quality and capacity are often very — 
substantial. H 


The steam jet type of vacuum pump has continually 
gained in favor for high vacuum in industrial process work. 
The total absence of moving parts is a big advantage and 
means many years of service, with mo maintenance cost. 
Available in single, two-, three-, four- and five-stage unit+ 
for vacuum from a few inches up to a small fraction of 
mom. Hg, absolute. 

Croll-Reynolds have been specializing on this type of 
equipment for over 30 years, and have made thousands of 
separate installations. Their engineers have extensive ex- 
perience in applying it to numerous different processes, and 
are available for consultation without obligation, Literature 
is also available on request. 


CROLL-REYNOLDS CO., INC. 


17 JOHN STREET, NEW YORK 7, N. Y. 
Chill- Vactors Steam Jet Evactors Condensing Equipment 
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COnsitioer tHwis 


“Guaranteed Performance’ 


Pluor's ““Guorantee of Performance” is 
bosed on o true bid to meet specified 
performonce requirements. There is on 
old saying You n't get nething 
tor nothing This is por 


true 
nm the purchose of towers —a 
bid ollowing performance to be off only 
2 or 3 degrees on the approach may 
seem insignificant ot time of purchase 


but if con mean os much as 30 to 4 
difference in the size of tower neces 
sory to do the specified job’ Often this 
is overlooked o tower « purchased 
on price alone 

For your protection compare the prob- 
able performance of the towers offered 
before moking o decision Anolyre your 
cooling tower bids thoroughly! 


THE FLUOR CORPORATION, 


REPRESENTED IN THE STERLING 


LTD 


AREAS 


As an engineer you will appreciate... 


The RUGGED DESIGN 
inherent in the 1950 


FLUOR COUNTERFLO 


Cooling Tower 


BR vseedness is a prerequisite in cooling tower design and perform- 
ance. Without it, inefficiency and costly maintenance becomes 
the rule —drop in plant production is the end result. Regardless of the influencing 
factors at time of purchase —low first cost, claims of efficiency or statement of 
quality —the cooling tower you select will meet performance requirements only 
so long as its original structural design endures. 

Thirty years’ intensive development in the design, fabrication and 
erection of cooling towers enables Fluor to offer you a better cooling tower—a 
tower with comparable first cost, the highest obtainable efficiency and rugged, 
long-life service. 


¢ 
~ 


RUGGED GEAR UNIT end FAN BLADES 
Gear unit is designed specifically for 


2” REDWOOD IN FAN DECK end STACK 


2” redwood supports 10004 /sq. ft. load 


anywhere on deck—heavy enough to cooling tower service. Result: Less than 
stiffen entire structure. Stack is ringed 14 of 1% replacement parts! 

top and bottom with heavy angle iron Heavy Stainless Steel Fan Blades give 
and mounted on a metal bell-mouthed a larger moment of inertia—tips are 


Orifice—for safety and savings in power. strong enough to hold a man’s weight. 


> 


BY 


STRONGER STRUCTURAL DESIGN 1” REDWOOD GRID DECK FILLING 


Internal gusset plate and bolt-type Grid decks consist of heavy 1” redwood 
joints enable structural members to nailed individually on sturdy cleats— 
take both tension and compression strong enough for use as scaffolding 
loads —a design in accordance with the during tower erection, durable enough 
rigid requirements of major city codes to permit repeated removal for clean- 
and recent findings of the U. S. Forest ing or fire hosing without removing 


Products Laboratory from tower. 


Technical Papers for Your Files: 


Tower Stuptes,” “CooLinc 
Tower MAINTENANCE,” “EVALUATING 


COOLING TOWER PERFORMANCE 


BE SURE WITH FLUOR (a ENGINEERS ¢ CONSTRUCTORS © MANUFACTURERS 


500 S. Atlantic Blvd., Los Angeles 22, Calif. Offices in principal cities in the United States 
Head Wrightson Processes Ltd, Teesdale House, Baltic Street, London, E.C.1., England 


Petroleum Refiner——| ol. 29, No 


> 
z 
FLUOR | 
14 


Farris Stacon, New Firm 
Formed by Farris Engineering 


Farris Stacon Corporation, a new con 


pany, has been formed by Farris bing 
About EQUIPMENT and 
to purchase the kad 
SERVICE Suppliers 


son Stacon Regulat 
ing Division fron 
Thomas A. 
Inc. (Instrument 
vision). Main offices 
and plant of Farris 
Stacon is located u 
Palisades Park, N. | 
V. W. Farris, presi 
dent of Farris Engi 
neering said that 
basic design and con 
struction of the regu 


Republic Supply Announces irds-Conant operates in New Mexico 
President and Vice President Wyoming, Colorado, Montana and in 


Western portions of South Dakota, Ne 
J. H. Lollar, Ir, is new president of braska and Kansas 
Republic Supply Company and H. B 


ay Davison Chemical Converts straction of the 
Cin i ti Catalyst Plant — ater ave ween re 


sales. Both Lollar rhe D tained, but that cer 

and Catlow will con i« avison Chemical Corporation ts tam pomts have been made more rugwed 
converting part of the capacity of its 


tinue to serve on the , and the line extended to include a six 
F Ohio. s 
board of directors meg se t io, synthetic fluid catalyst inch size. Also acquired by the Farris 
Republic Supply plant trom the ground type of produc firm are all Stacon patents equipment 
tion process to the spray drying method 


machinery, mventory and records fron 
rte J 
mportant to the new equipment beme~ Thomas A. Edison, Inc. (Instrument 
imstalled ts a spray drying chamber 


Division), The new company is “the 
built entirely of stainless steel This nucleus of extensive plans to develoy 
chamber me asures 22 feet in diameter by industrial instrumentation and tempera 
M4 teet straight shell and 30 feet con ture control” It will continue service t 


vhich this vear ts 
celebratine its 40th 


mniversary of sery 


ce to the onl and was 


mialustries, operates 


m 47 services m mine 


states The spray-drying chamber will pro present users of Stacon regulators anc 
Headquarters are duce a microsphere dal form of catalyst 
j National Standard Lollar having uniform particle size distribution 
in Howstor Within the hamber the material is 


processed in counter flow with flue eas Te Dallas for Oakite's 
United Centrifugal Agent Flue gas is supplied by an air heater, Petroleum Service Division : 


standard vertical, up-fired, pressure type, 
Richards-Conant, Denver, Colo, sales fitted to burn either oi] or eas. A new Oakite Products, Ine, New York, has§ 


wid engineering firm, has been appointed washing system is also being installed appointed J. D. Hudson to its petroleur ; 
fo represent United Centritugal Pumps, Production is expected to be undk service division stati of 
division of United Lron Works. wav by October, 1950 From offices in Dal 
las he will assist the J 
company’s field rey 
resentatives im pro 
viding additional] 


techmeal advisor 
service on specta 


problems arisitip 
connection with pe 
troleum industs 
cleaning and allie: 
operations 

Since 1943 Hus 


HEAVY-DUTY SIDE ENTERING MIXERS 


Let Eastern’s engineers help you with your 
etroleum processing equipment problems. 

Without obligation to you—they will propose Citi 
suitable mixing equipment and guarantee its Hudson Corporation at Lak 


satisfactory performance, Charles, La. He is a graduate of Mis 
sissippi State College and did postyra:d 
uate work at MIT before entering tl 
refimery construction field in the lou 
siana area in 1935 


Research Director for 
Ethy! Detroit Laboratory 


John B. Taylor Jr. has been appointed 
assistant «irector of research at Ethy 
Corporation laboratories in Detroit, t 
threct research on automotive and avia 
thon products 


lavk s a native of Virginia and 
These rugged and dependable side-enter- graduate of Virginia Military Institute 
ing mixers prevent settling and bottom- He joined Ethyl 19 years ago as a 
precipitation. Available motor ratings field engineer in Baltimore, Md., an 


iree vears later was transferred to the 


R.P.M. Repackable while tank is full. 


past three years he has 
been executive engineer of the researc! 


Write to Dept. SC for new East- 
ern Mixer Catalog No. 600 


Eaove/coe 


Myers has been elected pres 


296 ELM STREET © NEW HAVEN 6 CONNECTICUT lent of Westinghouse Electric Suppl; 


Company to succeed David M. Salsbury 


laboratories 


fugust, 1950-1 Gulf Publishing Company Publication pus 
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will be vice president in charge of Penn General Sales Manager 


Texas and Pacific Coast operations with lames W. Bennett has been appointed 
eadquarters in San Francises weneral sales manager of Penn Industrial 
Westinghouse Electri s a wholly Instrument Corporation of Philadelphia 
whed subsidiary of Westinghouse Fle« Bennett was graduated in 1939 from the 
rporatior Lneversity of with a dewree nu 


OPEN HOUSE—Recent opening of American Cyanamid Company's new research laboratories at 

Stomford, N. Y., was the occasion of exhibits pointing out the importance of refinery products 

and the processes and problems involved in their development. Pictured here is a comprehensive 

display of the chemical additives for lubricating oils, their uses, and the equipment in which they 
are tested 


Well-Known Processor 


Puts 37% More Thru Cookers 
With Nicholson Steam Traps 


A leading drug manutacturer found that a recent Nicholson thermostatic steam trap 
installation, replacing a mechanical type, so cut kettle time that their production 
was increased 37%. Reasons for Nicholson's faster heat tronster 
operate on lowest temperature differential, 2 to 6 times average 
dramage capacity; moximum 
ow-venting capacity 


W. H. NICHOLSON & CO. 


207 Oregon St Wilkes-Barre Po 


Wheelco Placements Include 
District Managerships 


service 


mechanical engiticering. For the past five 
vears he has done special engineering 
sales work Energy Control Company 


tf New York and Philadelphia 


Becomes Rockwell Executive 

Of Meter and Valve Division 
Rockwell Manutacturing Company has 

ippointed | A. Dixon, Ir, assistant 

vice president of the 

meter and valve divi 


stom te assist m the 

vordination of sales 
and tactory prob 
lems Headquarters 


will be in Pittsburg! 
kor the past tw 
ears Dixon has bee 
been the general 
manager of the Pitts 
burgh-DuBois Divi 
sion of Rockwell 
Dixon has beer 
with the meter 


dustry since his grad Dixon 
wating fron Penn 

sylvania State College’ He was com 
missioned by the | S. Department ot 
Commerce to make reports on Furop« 
on German, French and Englis gas 
meter methods and desiens. He alse 
surveyed the gas industry m all Sout! 


American countries 


New Engineering Company 
Turns Out Refinery Fittings 
Heading the new firm of Burkhart 
Engineerme Company, 1221) Locust 
Mtreet, St. 3, 
is Merle Ft Burk 
hart, mechanical en 
vineer. The firm has 
been established to 
lesign and manutac- 
ture oil refinery fit 
tines (return bends) 
Incorporators besides 
Burkhart are K. P 
Wesseling and H. H 
Officers ire 
Wesseling, vice presi 
dent and treasurer; 
Stern, secretary; W 


\V Blase assistant Burkhart 
secretary; and H 

Schlarman, west coast office, 6738 Hol 
lyvwood Boulevard, Hollywood, Calif 


Burkhart is a registered professional 
engineer of Missouri and was formerly 
with Key Company, Fast St. Louis, Il 
This firm he served as chief engineer 
vice president in charge of engineering 


and vice president m charge it sales 
He wa th K. P. Wesseling Company, 
hone lealer, St. Louis, since 1945 


Wheeleo Instruments ( mpany Chi 

Can has opened sales offices in Grand 

Rapids, which will cover Michigan, with 

5 TYPES FOR EVERY PURPOSE—process, heat, power: 

size to 2”; pressure to 225 ibs. BULLETIN 450 | “office 

HIGH-PRESSURE FLOATS—Stainless, monel, steel or will operate under the supervision of 

plated steel. Welded. in all sizes and shapes: for Detroit 

operating mechanisms ond as tanks or vessels. 2-day Don ©. Walles ales eng 
deliwery, BULLETIN 348. neer with the Chicag vestern divisior 
office, has been appointed St. | s dis 


trict manage Warren | Pact sales 


wineet will take ver Wallev’s tormet 


territory of central and | 


Samuel 


M. McDevitt, Philadelphia 
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... With the 
WILSON -DUDGEON 


Model 50 
Refinery Expander 


YOU CAN BE SURE of fast easy 
rolling and solid seating of furnace, 
still and other heavy wall cubes with 
the specially designed self-feeding 
and parallel rolling Wilson-Dudgeon 
Refinery Expander. These expanders 
are available in multi-roll types, with 
and without flare rolls, thrust collars 
and “ironing-out” attachments. There 
is a Wilson-Dudgeon Expander avail- 


able for any type of refinery fitting. 


...With the 
WILSON EP Series Air Motor 
and Model R Cutter Head 


YOU CAN PUT refinery equipment 
back “on the line” faster with the 
Wilson EP Series Air Motor and 
Model R Cutter Head. Size-for-size, 
the Wilson “EP” can develop up to 
40% more power than ordinary 
motors. This extra power permits 
faster cutting action to remove hard 
heavy deposits in a hurry . . . even 
from s with large diameters. 
The “R” Cutter Head renewable 
cutter pin bearings . . . works at 
faster cutting speeds . . . is self- 
feeding and non-tracking. 


WRITE TODAY—or see your Wilson repre- 
plete int ton on thie 
time-saving, economical tube maintenance 
equipment. Ask for Bulletin 380 on Tube 
Expanders, 47A on Tube Cleaners. 


THOMAS C. WILSON, INC. 
21-11 44th AVENUE, LONG ISLAND CITY 1, MY. 
CABLE: TUBECLEAM, New York 


“Hon Wel 


the services of eleven strategically located Associated 


Com 
| Cope 


OFFERS ALL OF THIS | 


© Layne—and Layne alone is in a position to offer nearly | 

three quarters of a century of world-wide experience in the 
and building of municipal, industrial and irriga- 

Water Systems. 


© Layne—and Layne alone can offer all services from the © 
original exploration to the designing of the systems, ~ 
the wells, building and installing the pumps,—and final 
delivery with a dependable guarantee of performance. 


© And again it is Layne and Layne alone who can offer 


nies, each of which is widely experienced and fully 
of,—and has made installations of all sizes. 


© It is Layne and Layne alone who can offer evidence of 
outstanding skill and success by pointing to thorisands of 
installations made throughout the United States, Canada, 
Mexico and Latin America, Europe, Africa and Asia. 


® Such experience and skill adds up to a splendid recom- 
mendation for all who are contemplating the installation 
* a Well Water System. For catalogs, bulletins, etc., 
address 


LAYNE & BOWLER, INC. 
GENERAL OFFICES, MEMPHIS 8, TENN. 


LAYNE 


WELL WATER SYSTEMS 
VERTICAL PUMPS 


Arkansas Stuttgart Ark. * Layne -Atiantic Ce., 
Memphis Tenn. * Layne-Northern 
cn la ta Ww 


layne 
© Layne entra! Co 
ake 
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| | 
| 
} | 
4 Medel 50 
Refinery a 
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Wilson 
EP Series 
Air Meter 
] with Model ® 
| 
WILSON TUBE CLEANERS 
TUBE EXPANDERS « { Co.. Minneapolis, Minn. International Water Corporetion. Pittebargh. Pa. 
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Ni York eastern. affix 
bree ‘ ace by kdward F. O' Brie 
| Mitche service engineer in 

sent to Boston 


LOW VISCOSITY PUMPING! 


Owens-lillinois Glass Gets 
Positive Displacement of Two Kaylo Sales Engineers 
Small Volumes at High Pressures 


with SIER-BATH 
ROTARY PUMPS 


Dothe 


Babcock & Wilcox Build 
Pennsylvania Extrusion Plant 
\ new ext si 


Sier-Both Screw Pump 
Capacities: 1-700 GPM 
Discharge: 250 PSI for water 


metals 


plant f 
tert 


LOWER ORIGINAL COST — High pres 
sures developed by small volume 
Sier-Bath Pumps eliminate need for 
over-size pumps, expensive throt 
thng valves. Positive displacement 
lessens need for costly metering 
valves 


the ite 


ed completior 
1 BAW 


OPERATING COSTS — Smaller 
pumps need less power. No drive eve ‘ tthe | ‘ u 
wear on rotors or casings —efficiency ‘ atent 

stays high. Positive displacement © tal ate 
cuts labor costs, provides better con ethods pr 
trol 
placed by automatic timers 


LOWER MAINTENANCE COSTS — Elum 
nate fast-wearing valves. Oil lubr < 
cated external bearings, no metallx« 
contact between rotors for long 
trouble-free hfe. Low pressure on 
stuffing boxes. Direct connected up 
to 1200 RPM. Available in corro 
alloys 


Sion resistant 


EXTERNAL BEARING TYPES (illustrated) FOR 
NON-LUBRICATING LIQUIDS. INTERNAL 
BEARING TYPES FOR LUBRICATING LIQUIDS 


Fisher Scientific Acquires 
Tagliabve Oil Equipment 


Aho monvtoctures of Seer Bom 
Sier- Both Geor Couplings \ stocks 
WRITE FOR BULLETINS ie 
Incl 


GEAR ond PUMP CO. Inc. loucl-and-pour-point 
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shapes, 


valves, manpower can be re ‘ trons t compl 


has 
n 
New 


Rob md Fred A. Dathe 
ive been + iles «8 neers tor th 
Sier-Bath Georex Ka (iwens-Ilinois Gla 
Pump. Cepaci- Comnatr 
th i beer issiened the Cimeim 
tor wane fetritory, “which chides southern 
i and es irwinia, as 
CONTACT irt Kentuck He Vice 
pre ut and sales enwimeer of Reardon 
BETWEEN ‘ Cimemnati, before joinm 
early thi veut 
ROTORS! will assist J. D. Hailey, work 
eneral thice mm 
Pooled cover t territory whiel 
t 4 imecludes northern Ohio and Indiana and 
entire tate Michigan. He was 
erly with National Gypsum Com 


rica 


sent 
Lhe 
wea 
Dubs 
e & 


rance, 


_ it MUST Be Good! 


During the last two years, over 
3,000,000 sq. ft. of refinery in- 
sulation has been PROTECTED by 


hold 


WEATHERCOAT 


It is the accepted protective coat- 
ing in the refining industry be- 


cause it — 
@ TROWELS EASILY — 
@ DRIES UNIFORMLY — 
’ @ STAYS FLEXIBLE YET TOUGH 


Also Try — 
MASTIC WEATHERCOAT—a new 
ready-mixed product for easy 


void-filling scratch coat. 


Ask for specifications, data, 
and performance FACTS. 


In the West 
STANCAL ASPHALT & 
BITUMULS COMPANY 


200 BUSH STREET . SAN FRANCISCO 4, CALIF. 


los Angeles 14, Colif. - Oakland |, Calif 
Portiand 7, Ore. - Tucson, Ariz 


In the East 


AMERICAN BITUMULS COMPANY 
200 BUSH STREET . SAN FRANCISCO 4, CALIF. 
Washington 6, D. C. + Baltimore 3, Md 


WN. J. - Columbus 15, O. « St. Lowis 17, Mo 
Baton Rouge 2, la. - E. Providence 14, 
Sen jvan 23, Puerto Rico Mobile, Alo 


Refiner—l ol 20, N 


+ Perth Amboy, 
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“ty Sates Makes Any Valve 
: | | A Packless Valve 


REPLACEMENT 
COSTS WITH 


Meiter Stovall 
\ A newly created ion of central 
\ sales manager, directing the sales of 


BRAND Buffalo, Detroit, Clevelan voot Chemiseal 810W TEFLON Packing 


and) Pittsbur Tice 
GAUGE GLASSES! | oy Wins © 
Wi. we Reduces Torque on Spindle 
The high chemical resist- of the Buffalo « t si Will Never Freeze a Valve 
ance of PYREX and Vs train 
class m [92/ atter grad " nm eres 4 valve packing that’s absolutely 
e 
State | wi mechani chemical-proot, lasts indefinirely, seals at 
« ree 
clouding forlong periods aver of the Buffalo 
of time even under se- Stovall has bees 
vere service conditions. 
They are accurately 
made for exact fit and 


low gland pressure and won't freeze a valve 
no matter how long unoperated 


Chemiseal 810W packing is made of solid 
Teflon. Teflon is chemically imert, can't be 
attacked by nor contaminate amy process 


Becomes Peabody Manager material. It's physically tough and suitable 


faster installation. Ac- OFF for temperatures from —150° F. to 550° F 
curate dimensions mean Of New Chicago es Also, Teflon has unique natural slipperiness 


longer life, fewer strains. * dy ng ot that insures free spindle operation at all times. 
ork aS Nathesr en ones 
Replacements are re- 


Standardize on PY- aifice Althouch Pea 
REX and CORNING body Engin 
brand gouge glasses ain a + s 
\ and you will always 
\ money ahead. pany 
trict m 
The fir 


tures mdustrial 


c new 


Note the cup-and-cone design of 810W 
packing. When pressure is applied, cones 
letorm smward against the spindle, while 
cups expand ewtward against the stuffing 
box. This flexing gives the solid Teflon a 
mechanical resiliency that permits a tight 
seal at low gland pressure, reducing torque 
requited to operate the valve 


When you order new valves from your valve 
Honeywell Announces New manufacturer (within the service range 


indicated above), specify ‘‘Chemiseal 810W 
Promotions and Additions Teflon Cup-and-Cone Pac king Perma 


nent, trouble-free service will more than 
Call your nearest In- : : justify the additional cost. Write for ¢ atalog 
dustrial Supplier. He aT No, 810W, 

stocks PYREX and — 
CORNING brand Teflon Products Division 


gouge glasses. If you 


do not hove his name, ort ‘ 
write to us. i ITED 


SPARES 
CORNING 


GLASS WORKS Lis Angeles, anid Vogel Ho 


rence 


Syracuse to Atlanta, Ga; «Ms Camden, New Jersey 


ons attec 
1 valve 
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from Atlanta to Nashville, Tenn.; 

King, from Boston to Worcester, 
Walker, from Detroit 
Mich.; W. J. Kilroy, from 
Detroit to Grand Rapids; and John 
Koerner, from Pittsburgh to Youngs- 
town, Ohio. Carl Bohnlein has been 
transferred from general to 


sey, 


Gerald G 


Mass.; 


to Saginaw, 


industrial 
sales at Philadelphia, and George Jensen 
transterred from Chicago im- 
to industrial sales at 


has been 
service 


Wis 


dustrial 
Menasha, 


Manages Western Sales 


Of Ethy! Corporation 
Meredith (Ted) Littlefield, 
ordinator in charge of the San Francisco 
office, has ap 
winted manager of 
he western sales re 
gion of Ethyl Cor 
poration He suc 
ceeds Sanford M 
W agnetr 
cted vice president 
of sales 
western re 
Los Ange 
les headquarters and 
includes California, 
Washington, Oregon 
Montana, Wyoming, 
Utah, Idaho, Neva 
da, and Arizona 
Littlefield has 


sales co- 


bee n 


recently 


Littlefield 


been with Ethyl 21 
years on sales assignments in New 
York, Mexico and South America be- 
fore being transferred to the San Fran- 
cisco office in 1940. He is a native of 
Maine and attended Massachusetts In 
stitute of Technology. 


Kennedy Tilco-Fin Division 
| Appoints District Agent 

Brock Mott has ben appointed district 
epresentative of Tilco-Fin Division, 
David | Kennedy, Inc., Brooklyn 
Mott's territory will include Texas, Ok 
lahoma, Kansas and Nebraska 

He attended the engineering school of 
the University of Tulsa and ts a gradu 
f the U. S. Naval Academy at An 
Previous positions have been as 
Pressed Steel Car Com 
tank division, Chicago, 
& Company, Tulsa 
Brock Mott Com 
and sales 


ate 
napolis 
ngmeer tor 
pany s red 
and loseph A. Coy 
He also. established 
pany, manufacturers’ 
Tulsa 


agents 


engineers, 
Engineering Director Named 


For MM&M Hancock Valves 
Fring Klafstad 


stant «director of 
Hancock Valves and ( 


has been appointed 
engineering tor 
onsolidated safety 
Manning, Maxwell 
Inc. Born in Norway, Klaf- 
tad attended Oslo Technical, Norway 
Franklin Institute, Lowell Institute, and 
the Massachusetts Institute of Technol 

was vice president 


Previously 
of engineering and manutac 
shy Steam Gage and Valve 
will make headquarters m 
plant 


Assi 
ind relief valves of 
& Moore 


he 

He 


the Bridgeport, ( 


ring 
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Bristol Engineer Rejoins 
R. M. Br 


ristol ¢ 


rmerly sales engineer 
of Canada, Ltd., 
he firm and will be sta 

re, Md. He was lately 
1 engineer Stadler 
pany, M consult 


wn, t 
mpany 


with 
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STEEL VALVES 


PRICED to compete with conventional plug- 
type valves. Interchangeable with Ameri- 
con Standard Steel Wedge Gate Valves. 
Wrench-Operated; Direct Handwheel- 
Operated; Worm Gear-Operoted; Sizes 
from 1” to 16”. Write for our Catalog No. 
600 and Price List. On request, we will be 
glod to quote on larger sizes above 16”. 


WEDGEPLUG VALVE CO., INC. 


Depertment “R” 
NEW ORLEANS 15, U. 5. A. 


OIL ano GAS 
BURNING 


EQUIPMENT 


NATIONAL 


BURNER COMPANY INC. 


1254 East Sedgley Avenue, Philadelphia 34, Pa 
Southwestern Division 
2512 South Boulevord, Houston 6, Texas 
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Insul-Mastic Appoints 
Four New Sales Licensees 


Insul-Mastic Corporation of America 
has appointed four new licensees to its 
national sales organization, Two of these 
firms, General Building Maintenance 
Company, 409 Elm Street, Buffalo 3, 
N. Y. and Claude A. Woodard, 2423 
Fast 14th Place, Tulsa, will be engaged 
in the application of Insul-Mastic weath 
erproof coatings to the exteriors of 
homes and commercial buildings 

The other two companies, H. § 
Chaffee Company 220 Scott Street, Buf- 
falo 11, N. Y. and W. F. Magann, 2420 
High Street, Portsmouth, Va., will make 
applications of Insul-Mastic corrosion 
prevention, vapor-sealing and insulating 
coatings in industrial plants. 


New Houston Firm Specializes 
In Refinery Equipment Design 

Formation of Russell Engineering 
Corporation with offices at 2521 Wrox 
ton Road, Houston, is announced by 
George F. Russell, president. The firm 
specializes m the design and engineering 
of natural gas and petroleum processing 
equipment. Other officers are Warren 
N. Richey, vice president and chief en- 
gineer; and James M. Hoover, execu- 
tive vice president and secretary treas 
urer 

Russell was formerly associated with 
Hudson Engineering Corporation, Esso 
Standard Oil Company, Phillips Petro- 
leum Company, and Consolidated West 
ern Constructors, Inc. For the past two 
vears he has been a consulting chemi 
cal and petroleum engineer 

Russell was 
chemical engineering at 
of Oklahoma and was 
sor of natural gas and 
gineering at LSL 


assistant protessor ot 
the University 
associate protes 


petroleum en 


Alloy Steel Products Agent 


S. W. Collins has 
Alloy Steel Products Company sales 
representative for the states of Okla 
homa and Kansas with offices in Tulsa 
Previously Collins was in New York 
where he represented Pacific Valve 
Company. As assistant district manager 
for Oklahoma Refinery and Machinery 
Company he was in the Oklahoma area 


been appointed 


GE Promotes Keller 
|. P. Keller 
ot all wenerat 
ufacturme tor the 
General Electric ¢ 
department, has been appointed 
to the manager, industrial 
Replacing Keller is I 
previously assistant 
Mass., turbine 


formerly superintendent 
wv and turbine bucket man 
turbine division of 
ompany’'s 


sistant 
sions 
man, 
the Lynn, 
division 


Skinner Adds Indiana Plant 
rhe M. B. Skinner Company, South 
Bend, Ind., manufacturers of pipe repair 
has broken ground 
which will increase 
50 percent 


manager ot 


and gear sales 


clamps and saddles, 
for a plant addition 
production space by 


Maloney Tulsa Office Opens 

Frank L. Mill has been named dis 
trict manager of aloney Com 
pany'’s new branch office in Tulsa. The 
tice, at 310 Thompson Building, will 
represent the Mid-Contment area of 
Oklahoma, Kansas, Missouri, and the 
adjacent territory 

Retained as general manager in Hous- 


August, 1950 


REFINER CLASSIFIED ADS 


RATES for Classified Ads are $§ per column 


type size, figure 50 words per inch. Situations 
able in advance. Ten percent discount if three or more 


inch. Minimum size one column inch 
Wanted $4 per column inch. All 


In smallest 
classified ade 


insertions are ordered at same time. 


COPY DEADLINE is 25th of month preceding date of issue. Send copy and checks to Classified 
Ad Department, Petroleum Refiner, P. O. Box 2608, Houston 1, Texas. 


” * 7 * * * * * 


* * * * * * 


Mechanical Kogineer, age 32, desires post 
tien involving engineering work if 
possible, but not years 

design of ex 


sales 
essential, Six 
including air cooled 
unite. Six years in project engineering on 
various types of olf refining planta. Thor 
oughiy grounded In heat transfer, thermo 
dynamics, cost estimating and project su 
pervision. Box 175-R. c/o Petroleum Re 
Houston, T 


hangers 


finer 


Business for Sale? 


A nationally known and long es- 
tablished manufacturer in the 
capital goods field is interested 
in purchasing a small, going 
company that produces a capital 
goods type of product or 
products. 

The product must have its major 
sales potential in the petroleum 
and chemical industries, be 
adaptable to present manufactur- 
ing facilities. 

If for financial, management or 
marketing reasons, the owner or 
owners of such a company are 
contemplating its sale, please 
write Box 177-R, c/o Petroleum 
Refiner, Houston, Texas. 

All replies will be treated with 
the strictest confidence. 


ESTIMATOR 


Experienced ENGINEER, famil- 
iar with Oil Refinery design and 
capable of estimating process 
equipment from flow diagrams 
Give full information, experience 
record and salary expected 


ARTHUR G. McKEE & CO. 


2300 Chester Ave. 
Cleveland 1, Ohio 


Excellent well 


known oil refinery company. Grad 


opportunity im 


uate engineer preferred 

Must have heavy experience in oil 
refinery, chemical plant or power 
plant piping 

Write details of education and ex 
perience to Box 176-R, c/o Petro 
leum Refiner, Houston, Texas 
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Hammel-Dahi Executive Dies 


Bruce A. Irwin, 48, vice president and 
weneral manager of Hammel-Dahl Com 
pany, Providence, 

R. LL, died suddenly 
June 14. Irwin was 
active for 20 years in 
the design and de- 
velopment of auto 
matic flow control 
valves in the chem 
ical, petroleum and 
process industries 
He had been 
ciated with 
mel-Dahl as 
president and 
manager since 

During the 

secre 
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Committee of the Petroleum 
tration and was chet of the PAW 
terials Requirements Section 


Irwin 
Co-ordinating 
Adminis 
Ma 


was 


A Gulf Publishing Company Publication 


National Technical Now 
Beckman Instruments, Inc. 


teckman Instruments, Inc., is the new 
name of National Technical Laborator- 
ies, manufacturers of the Beckman pH 
meters, spectrophotometers, automotive 
titrators and other scientihe and mdus- 
trial instruments. No other changes are 
involved, either in company organiza- 
tion, policies, personnel, products, or 
locations of factory and service branches 
in New York, Chicago, and South Pasa- 
dena, Calif. 


Officers for Morris Company 
C. F 
dent of 
Company, Ellwood City, Pa. R. W. Me 


Maroney has been elected presi- 
Morris Coupling and Clamp 


Grew was named secretary 
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SECTIONAL 


TRI-SEGMENTAL 
Pipe sizes from 2" to 12”. 


Pipe sizes from 8” to 23”. 


18° 
WOMINAL ¢ 
K-SEGMENTAL 

For pipes, vessels or tanks 


QUAD-SEGMENTAL 


KANO PIPE INSULATION is produced in 
dards of thick 

snug nesting, when necessary. at 

inwlation correspond to O.D.'s of standard pipes. All 

sections are 36 inches long. — thicknesses 

range from nominal 1” through 4 


ONE PIPE INSULATION 
FOR PIPE SIZES 2 TO 72 INCHES 


Pipe sizes from 19" to 41". from 38” to 72” in diameter. 


-And Temperatures 
Up to 1200° F. 


Here is one proved pipe insulating material that is efficient 
throughout a wide temperature range-up to 1200°F. Kaylo 
Pipe Insulation is a calcium-silicate material which is 
highly resistant to damage from water vapor or moisture. 
It retains its dimensional stability and efficiency in long 
service. It is not a glass product. 

Kaylo Pipe Insulation is available for pipe sizes from !4 
inch to 72 inches. It is made to close dimensional tolerances 
to assure proper fit for each pipe size and for all operating 
conditions. Higher strength and lighter weight make it 
easier to handle and apply. 

It will pay you to investigate all of the advantages 
offered by Kaylo Pipe Insulation. Get the facts now. 


SEND COUPON FOR KAYLO HEAT 
INSULATION LITERATURE 


OWENS-ILLINOIS GLASS COMPANY 


A Gulf Publishing ( 


fugqust, 1950 


PIPE INSULATION AND 
HEAT INSULATING BLOCK 


OWENS-ILLINOIS GLASS COMPANY 
Kaylo Division « Toledo 1, Ohio 


Atlanta * Boston * Buffalo * Chicege * Cincinnati * Houston * Minneapolis * New York 
City * Philedelphie * Pittuburgh St. Lowis Tolede Weshington 


mpany Publicatic 


Dept. N-89, Kaylo Division + Toledo 1, Ohie 
Gentlemen: Please send me descriptive literature on 
Koylo Heat Insulation. 


CRAY... 
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This is not a part of a ship or 


marine vessel, nor the nose of a huge torpedo. It is a section of a 
55 foot diameter oil refining unit. It is being built in our plant 
where a large variety of similar equipment is built each year as 
regular products of this plant. Note the true shape and the accurate 
fits. Because of our vast facilities and long experience no job is too 
large and “what we build we build good.” 


SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE (SINCE 1916) CHESTER, PENNA. 
25 BROADWAY «+ NEW YORK CITY 
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SHOCK AND HAMMER 


Time-Tested M‘Donald Valves 
Save Costly Line Equipment 


Thousands of users will tell you the McDonald Slo-Self Closing Loading 
Line Valves are the one positive, permanent way of eliminating the 
destructive shock and hammer imparted to pressure lines when ordi- 
nary valves are suddenly closed . . . These time-tested valves cannot 
“bang shut” because the valve plunger is hydraulically controlled . . . 
This is a time to guard against costly damage to expensive line 
equipment—a time to make sure that McDonald Slo-Self Closing 
Valves are installed wherever loading is done under high pressure . . . 
Ask for full details. 


A. Y. MCDONALD MFG. CO. 
‘The Home of the Swing Joint 
DUBUQUE, IOWA 
There's o McDonald Branch or Distributor Near You 


For Low-Pressure or 

Gravity Loading ...The 
McDonald Self-Closing 
Loading Line Valve 


A leak-proof, full-flow valve designed 
to give a cushion closing effect. Elimi- 
nation of “belly” at valve bottom pro- 
vides a straight waterway and increases 
volume High-grade bronze body — 
malleable iron cam and handle — steel 

stem. Sizes 2", 2'2", 3”. 


Plate 956 
Angle Type 


McDONALD VACUUM BREAKER—for loading 
lines. Permits automatic and instant draining of 


McDonald Slo-Self Closing 
Loeding Line Vaives feature 
cushion closing, easy opening 
full flow. Adjustable to oper- 
@ting pressures. Available in 
hold-open and stay-open 
types. All-Dronze except for 
malleable iron handle and stee! 
3 


fill pipes. Leak-proof construction. All-bronze 


except for composition disc. Size 38” 


roller. Sizes 
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